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Family Economics and Macro Behavior’ 


By Gary S. BECKER* 
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It is tempting to use the audience captured” 


by a presidential address to pontificate about 
the sad state of economics. You probably 
will conclude that I have surrendered to the 
temptation. But I do recognize that my good 
luck in becoming president of our Associa- 
tion does not automatically endow me with 
commanding wisdom over all of economics. 
I will do my best to stick to my knitting. 


And for many years much of my research 


has been directly toward investment in hu- 
man capital and the understanding of family 
behavior. 

Modern economists neglected the behav- 
ior of families until the 1950s. Since then 
economic analysis- has been used to explain 
who marries whom and when (if ever) they 
divorce, the number of children and invest- 
ments in each child’s human capital, the 
extent and timing of labor force participa- 
tion by married women, when elderly parents 
rely on children for support, and many other 
family choices. A fair conclusion, I believe 
(need I remind you of my biases?), is that 
the economic approach contributes impor- 
tant insights: toward explaining the large de- 
cline in birth rates.during the past 100 years, 
the rapid expansion in the labor force par- 
ticipation of married women after the 1950s, 
the explosive advance in divorce rates during 
the past two decades, and other major 
changes in the family. Family economics 1s 
now a respectable and growing field. 


f Presidential address delivered at the one-hundredth 
meeting of the American Economic Association, De- 
cember 29, 1987, Chicago, Illinois. 

*Departments of Economics and Sociology, Univer- 
sity of Chicago, Chicago, IL 60637. I received valuable 
comments from Robert Barro, Edward Prescott, 
Sherwin Rosen, George Stigler, and Robert Townsend. 
I was supported by the National Science Foundation 
under grant no. SES-8520258 and by National Institute 
for Child Health and Development grant no. SSP 1 R37 
HD22054. I received useful research assistance from 
Michael Gibbs. 
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Yet përhap because family | economics is a 
new field, only a small literature considers 
the implications for other parts of eco- 
nomics. The family is such an important 
institution that progress in understanding 
how it behaves is justification enough for 
any discipline. But most economists, includ- 
ing the audience here, are not particularly 
concerned about family behavior. Your in- 
terest must be stimulated through a demon- 
stration that its study nps in the analysis of 
other problems. 

In this address I try to maintain your 
interest by exploring the contribution to 
macroeconomics from the progress in family 
economics. This is a challenge not only be- 
cause macro behavior is a central part of 
economics but also because its link to the 
family may seem remote and unimportant. 
By macroeconomics I mean the analysis of 
economywide behavior. Much of the time is 
spent on long-term economic growth, al- 
though I also discuss short and long cycles in 
economic activity, and the interaction be- 
tween overlapping generations through So- 
cial Security, transmission of inequality, and 
in other ways. 

Of course, one paper even by a macro 
expert cannot do justice to these topics, and 
I do not pretend to be such an expert. My 
purpose is to help you recognize that many 
conclusions in these and presumably other 
macro areas change radically when family 
choices get the attention they deserve. I 
apologize for the technical nature of some of 
the discussion that may seem out of place in 
a presidential address. 


J. The Malthusian and Neoclassical Models 


In considering the relation between ecc- 
nomic growth and the family, it is natural to 
begin with Thomas Malthus’s great contri- 
bution. Although usually called the Malthu- 
sian theory of population growth, a more 
appropriate name is the Malthusian theory 
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of wages and average income. His first 
monograph, subtitled “With Remarks on the 
Speculations of Mr. Godwin, M. Condorcet, 


and Other Writers,” begins with an objection . 
to the conclusion of these writers that the - 


economic position of mankind will continue 
to improve over time. In the process of re- 
butting their arguments; Malthus develops 
his famous theory of population growth and 
reaches much more pessimistic conclusions 
about the long-term economic prospects of 
the average family. 

You. will recall that the Malthusian model 
assumes: diminishing returns to increases in 
the level of population—that is, to increases 
_ in employment—when land and other capital 
are fixed. The analytical heart of his model 
(I am not concerned with the details of what 
he actually said) is consistent with constant 
returns to the scale of labor and capital, as 
long as the capital stock, including usable 
land, does not respond to changes in wages 
and interest rates. 

The response of fertility and mortality to 
changes in income determine the Malthusian 
supply of population. Population grows more 
slowly when wages are low because the aver- 
age person marries later and thereby has 
fewer children (the preventive check on 
population), and also because deaths. in- 
crease when families are poorer (the positive 
check). Historical studies indicate that the 
effect of the economy on age at marriage was 
considerably greater, at least in Europe, than 
was its effect on death rates (see Ronald D. 
Lee, 1987b, pp. 450-51). Therefore, I will 
ignore the positive effect and consider only 
the preventive check through changes in the 
number of children. 

The long-run equilibrium wage rate is 
found at the point on the positively inclined 
population supply curve where the average 
family has two children. The economy's pro- 
duction function then determines the sta- 
tionary level of population that is consistent 
with this long-run wage rate. There is no 
presumption that this equilibrium wage is at 
the subsistence level, especially if the posi- 
tive check through death rates is not im- 
portant. In this model tastes for marriage 
and children, not vague notions of sub- 
sistence, determine long-run wages. 
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The long-run wage is stable in the Mal- 
thusian model when shocks push the system 
out of equilibrium. For example, if an infec- 


' -tious disease destroys much of the popula- . 


tion, as the Black Death destroyed perhaps 
25 percent of certain European populations 
during the fourteenth century, the decline in 
population raises the marginal productivity 
of labor. Tte resulting rise in wages encour- 
ages families to marry earlier and have more 
children. Pcpulation begins to grow and its 
increase over time lowers wage rates back 
toward equilibrium. Ultimately, this dy- 
namic process restores both the wage rate 
and the level of population to their long-run 
levels. 

If the amount of usable land increases, 


- wages rise end that stimulates higher birth 


rates. Again, the growth in population con- 
tinues to lower wage rates until eventually 
the long-run wage is restored. However, 
population :s permanently higher because 
the amount of land is greater. 

This example brings out that the equi- 
librium wage is more immune to shocks in 
the Malthus-an system than is the level of © 
population. _ndeed, if tastes are stable over 
time—-the Malthusian model, along: with 
George Stigler and myself (1977), assumes 
de gustibus non est disputandum—and if 
technology does not continue to improve, 
the equilibrium wage rate remains fixed by 
the point on the stable supply curve where 
the typical ccuple has two surviving children. 
The Malthusian model does help some in 
explaining very long-term changes in 
European waze rates prior to the nineteenth 
century (Lee, 1987b, gives a good analysis of 
the evidence). People evidently married 
earlier when wages were above the equi- 
librium level and married later when they 
were below. 

It is ironic that Malthus’s first essay on 
population was published in 1798 at the 
close of the eighteenth century. Although his 
system was accepted by many leading 
economists o? the nineteenth century (see 
John Stuart Mill, 1848, Book I, ch. X), events 
after publicaton were not kind to the the- 
ory. Fertility eventually fell sharply rather 
than rose as wage rates and per capita in- 
comes continued to advance during much of 
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the nineteenth and twentieth centuries in the 
United States, Western Europe, and Japan. 

The contradiction between the theory and 
events explains why most economists during 
the first half of this century showed little 
interest in explaining long-term trends in 
income and population. But the subject 
is too important to remain neglected, and 
Robert Solow, David Cass, and others devel- 
oped the neoclassical growth model in the 
1950s and early 1960s. This model incorpo- 
rates two major advances over the Malthu- 
sian model. Each person maximizes utility 
that depends on present and future con- 
sumption. More important is the recognition 
that changes in the capital stock respond to 
rates of return on investments. Unfor- 
tunately, the neoclassical model also takes a 
sizable step backward from Malthus by as- 
suming that fertility and other dimensions of 
population growth are independent of wages, 
incomes, and prices. 

I trust that the basic properties of a simple 
neoclassical model are familiar. What may 
not be generally appreciated is that despite 
the different assumptions, the analytic struc- 
tures of the neoclassical and Malthusian 
models are quite close and many of their 
implications are similar. If technology and 
preferences do not change over time, both 
models have stable steady-state levels of per 
capita income. The neoclassical equilibrating 
mechanism works through changes in the 
rate of investment, while the Malthusian 
mechanism works through changes in the 
rate of population growth. To illustrate, if 
the capital-labor ratio exceeds its steady-state 
level, the rate of return on capital is below 
and the wage rate is above their steady-state 
levels. In the neoclassical model this discour- 
ages investment, which lowers the capital- 
labor ratio over time (with exogenous popu- 
lation growth). In the Malthusian model this 
encourages population growth, which also 
lowers the capital-labor ratio over time (with 
exogenous investment in capital). We have 
seen that a shock to population in the 
Malthusian model has no effect on the level 
of population or per capita income in the 
long run. Similarly, in the neoclassical model 
a shock to the capital stock (perhaps wartime 
destruction of capital) has no long-run effect 
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on the aggregate capital stock or per capita 
income. 

The persistent growth in per capita in- 
comes during the past two centuries 1s no 
easier to explain within the neoclassical 
framework than within the Malthusian. Of 
course, the neoclassical model postulates ex- 
ogenous technological progress to “explain” 
continuing growth in per capita incomes, but 
the need to rely on “exogenous” progress is 
a confession of failure to explain growth 
within the model. Moreover, the Malthusian 
model can equally well postulate exogenous. 
progress to “explain” persistent growth.. 


II. The Family and Economic Growth 


After a short while the economics profes- 
sion became disenchanted with the neoclas- 
sical model, presumably because it too did 
not help in understanding progress. The ex- 
citement reflected in hundreds of papers that 
extended and elaborated this model in the 
1950s and 1960s gave way during the past 
fifteen years to a lack of.interest in the 
analytics of growth that is a little remi- 
niscent of the situation during the first half 
of the century. 

Fortunately, a more relevant growth mcdel 
is available through combining the best fea- 
tures of the neoclassical and Malthusian 
models and by adding a focus on investment 
in knowledge and skills. The neoclassicists 
are right to emphasize endogenous capi- 
tal accumulation and utility. maximization. 
Malthusians are right to stress the response 
of fertility and other components of popula- 
tion growth to changes in the economy, and 
that these responses can greatly influence 
economic change. 

I will sketch out a modified neoclassical 
model where parents choose both the num- 
ber of children and the capital (human or 
physical) bequeathed to each child. Parental 
altruism or “love” toward children provides 
a powerful framework for the analysis of 
both the quantity and so-called quality of 
children. Altruism means that the utility of 
parents depends on the utility of each child. 
The assumption of altruism is realistic for 
the vast majority of families, although 
parent-child interactions are determined also 
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by other motives. Presumably, the altruism 
per child is negatively related to the number 
of children, so that an additional child lowers 
= the utility per child to parents in the same 
way as (please excuse the analogy) an ad- 
ditional car lowers the utility per car. 

Such altruism is easily grafted onto the 
neoclassical utility function by letting par- 
ents’ utility depend on their own life-cycle 
consumption and separately on their degree 
of altruism per child, the number of children, 
and the utility of each child. This formula- 
tion has the important implication that pref- 
: erence for parents’ relative to children’s con- 
sumption (so-called time preference) is not 
exogenous but rises as the number of children 
increases. 

The resources available to parents from 
the capital they inherit and labor earnings 
are spent either on own consumption, on the 
costs of rearing children, or on transfers to 
children of human and other capital. Since 
child rearing is time intensive, the. cost of 
rearing children is positively related to the 
value of parents’ time. Income per capita 
would rise between the parents’ and the 
child’s generations if the total capital be- 
queathed to each child exceeds the capital 
inherited by each parent. 

Parents choose optimal values of their own 
consumption, the number of children, and 
capital transferred to each child while taking 
into account the cost of rearing children and 
the dependence of their utility on the utility 
of children. This analysis has many implica- 
tions for the behavior of fertility that Robert 
Barro and J explore elsewhere (see 1987 and 
1988). Here I concentrate on a few that alter 
‘implications of the neoclassical model about 
capital accumulation and growth. 

If the number of children demanded by 
the typical family is positively related to the 
income of parents (the Malthusian assump- 
tions), or at least if it is not strongly nega- 
tively related, then this model also has stable 
steady-state levels of the capital-labor ratio 
and per capita income. But these steady 
states depend on variables that change the 
demand for children. 

One example is the consequences of an 
extended but temporary decline in income 
and productivity—perhaps due to the dis- 
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organization induced by a lengthy depres- 
sion. In the neoclassical model this has no 
long-run effect on either per capita or ag- 
gregate income. In our modified model an 
extended decline in productivity can perma- 
nently lower aggregate income because birth 
rates may fall when. productivity, wages, and 
interest rates fall. Recall the sharp decline in 
birth rates during the Great Depression. 
Just over a decade age, Barro (1974) 
showed that a dose of family economics 
radically alters traditional conclusions about 
the effects cf budget deficits on private sav- 
ings. For example, deficits to finance Social 
Security payments tax future generations to 
support the elderly. Altruistic parents who 
leave bequests to their children do not seek 
an intergeneration redistribution of incomes, 
so they would increase their bequests to offset 
the effect on children of future taxes. If these 
families are common, Social Security pay- 
ments and other public expenditures financed 
by taxes on future generations would not 
have much effect on private savings. This is’ 
the so-called Ricardian equivalence theorem. 
A larger dose of family economics -gives 
more radical implications in some respects 
but also has more conventional implications — 
for the relation between Social Security and 
savings. Various comments on Ricardian 
equivalence emphasize that some families do 
not leave bequests; I will discuss these fami- 
lies in Section IV. Development economists 
have long recognized that parents value 
children who provide support during old age. 
A Social Security system that replaces child 
support of parents with public support raises 
the net cost of children to parents (not to 
society) since they are no longer as useful to 
elderly parents. As a result, a Social Security 
system tends to reduce the demand for 
children. Social Security also reduces the 
demand for children by parents who do not 
receive support but provide bequests. The 
net cost of children to these parents also -/ 
increases when they raise bequests to offset - 


the effect of Social Security taxes on children. 


For reasons given earlier, a lower demand 
for children raises the capital bequeathed to 
each child. Therefore, Social Security and 
other public transfers between generations 
would raise private savings per child, and as 
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a result, raise wage rates and the capital-labor 
ratio in the next generation. Yet total private 
savings of the present generations would fall, 
as in a conventional life-cycle analysis with 
no bequests, if the decline in fertility exceeds 
the greater saving for each child. 

Consider next an example from tax inci- 
dence. A tax on income from capital initially 
lowers after-tax returns and discourages in- 
vestment. In the neoclassical model, capital 
then falls over time until the after-tax rate of 
return again equals the given rate of time 
preference. In public finance jargon, a tax on 
capital would be fully shifted in the long 
run. 

A difficulty with this conclusion is the 
neoclassical assumption that fertility is fixed, 
which is especially inappropriate for very 
long-term changes in incidence. Fertility 
would fall as capital fell in response to the 
tax if fertility is positively related to per 
capita income. A fall in fertility lowers pref- 
erence for present. consumption and raises 
the demand for investment in each child 
through the interaction between the quality 
and quantity of children. Then the equi- 
librium after-tax rate of return must also 
fall, and the tax on capital is only partially 
shifted even in the long run. 

The conclusion is more radical if fertility 
is negatively related to per capita income 
(for reasons discussed next). Fertility then 
increases when the stock of capital falls. 
Since the increase in fertility lowers invest- 
ment per child, the equilibrium after-tax rate 
of return would have to increase. That is; we 
have the paradox that a tax on capital is 
eventually shifted by more than 100 percent! 
Let me assure the theorists that this strange 
result does not violate the second-order con- 
ditions. : s 4 

Does a negative relation between fertility 
and per capita income imply that children 
are an “inferior” good (to use the economist’s 
infelicitous language)? The answer is no be- 
cause the cost of rearing children increases 
when the capital-labor ratio and per capita 
income rise since wage rates and the value of 
parents’ time spent on children rise along 
with the capital-labor ratio. Fertility would 
fall if the positive effect on fertility of an 
increase in income is weaker than the nega- 
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tive effect due to the rise in cost. The sub- 
stitution effect often dominates the income 
effect in rich countries, for child care in these 
countries requires considerable time and en- 
ergy.of parents. 

If fertility is negatively related to per capita 
income, an increase in the capital-labor ratio 
above its steady-state level would reduce 
fertility and thereby encourage more invest- 
ment per child. The capital-labor ratio would 
continue to increase over time if this positive 
effect on investment dominates the negative 
effect of a lower rate of return. Conse- 
quently, a negative relation between fertility 
and per capita income can destabilize what 
is otherwise a stable steady state (see the 
formal analysis in Robert Tamura, 1986). 

Demographers have long been aware that 
fertility eventually declines as a country 
develops. Less well appreciated (although 
see the earlier literature by R. R. Nelson, 
1956; Robert M. Solow, 1956, pp. 90-91; 
S. C. Tsiang, 1964, and others on low-level 
“ traps”) is that a negative relation between a 
country’s fertility and its income can de- 
stabilize a steady-state equilibrium and cause 
a protracted period of rising per capita in- 
comes. However, although a decline in fertil- 
ity is an important stimulus in early stages of - 
development, it alone cannot explain sus- 
tained growth over a century or longer. In 
the absence of other forces, a growing econ- 
omy with neoclassical production functions 
but without continuing technological pro- 
gress eventually moves to a stable steady 
state with low fertility and high per capita 
incomes. 

A promising approach to sustained growth 
that complements the role of fertility builds 
on the special properties of education and 
other learning. The important property for 
this purpose is that investments in education 
and other human capital are more produc- 
tive when past investments are larger. That 
is to say, accumulation of knowledge and 
skills in the past eases the acquisition of 
additional knowledge. The mastery learning 
concept in education pedagogy uses this 
property to organize the teaching of math- 
ematics and other subjects to children (see 
Benjamin S. Bloom, 1976). Such a produc- 
tion technology implies that rates of return 
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On investrnents in human capital may not 
fall and may even rise as the stock of human 
capital grows. l 
Perhaps it was reasonable in Malthus’s 
time to neglect investments in human capital, 
but there is little excuse for the neglect in 
neoclassical growth theory. Modern econo- 
mies spend enormous amounts on education 
and other training of children, and parents’ 
investments in children are a far more im- 
portant source of an economy’s capital stock 
than are bequests or the life-cycle accumula- 


tion of physical capital. Dale Jorgenson and ~ 


Barbara Fraumeni (1987) estimate that hu- 
man capital comprises over 70 percent of the 
total capital stock in the United States. This 
estimate may be too low because it does not 
include the contribution of human capital to 
output in the household sector (the authors 
do try to estimate household output). Sev- 
enty percent may be higher than the true 
fraction because it makes no allowance for 
the contribution of “raw labor” to output. I 
would guess that the true ratio of human 
capital to the total capital stock may be as 
high as 90 percent or as low as 50 percent. 
Of course, even this lower percentage sig- 
nifies a large contribution. The neglect of 
human capital in wealth and income accounts 
greatly distorts comparisons of savings pro- 
pensities and the accumulation of wealth. 
Only recently have growth models begun 


to appreciate the potential of the learning- 


by-having property of human capital for 
generating sustained growth in per capita 
incomes (see Paul Romer, 1986; Robert E. 
Lucas, Jr., 1988; and Robert G. King and 
Sergio Rebelo, 1986; pioneering earlier work 
includes Kenneth J. Arrow, 1962; Yoram 
Ben-Porath, 1967; Hirofumi Uzawa, 1965; 
` and Sherwin Rosen, 1976). Kevin M.. Murphy 
and I are developing an analysis that com- 
bines such a humdn capital technology with 
unskilled labor, physical capital, and endog- 
enous fertility that results from altruism. (See 
Gary S. Becker, 1971, pp. 204, 207-208, for 
an earlier effort to combine human capital, 
unskilled labor, and physical capital.) Our 
model has a “Malthusian” equilibrium where 
per capita income is constant and low and 
fertility is high. However, if this equilibrium 
receives big enough technology and other 
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shocks—good luck may be required—the 
economy takes off toward a perpetual growth 
equilibrium with a decline in fertility and 
increased investment per child. Knowledge 
continues to grow through its embodiment 
in additional human capital. 

Family economics is critical to the analy- 
sis since choices about number of children 
and investments in each child’s human 
capital helps determine whether the econ- 
omy ends up at a “good” (i.e., growth) equi- 
librium or at a “bad” (i.é., Malthusian) equi- 
librium. Obviously, we do not have the full 


- answer to economic growth—-public policies, 


conglomeration effects, and other considera- 
tions are surely important—but I do believe 
that our story contributes a sizable part of 
the answer. ` 


I. Short and Long Cycles 


Let me now turn briefly to the relation 
between family behavior and cycles in ag- 
gregate output and other variables. For cen- 
turies marriages, births, and other family 
behavior have been known to respond to 
fluctuations in aggregate output and prices. 
In an early use of regression analysis in the 
social sciences, G. Udny Yule (1906) demon- 
strated that English marriages and births 
in the nineteenth century moved together 
with the business cycle. Subsequent studies 
showed that higher order as well as first 
births, diverce rates, and possibly the labor 
force participation of secondary workers 
all fluctuated procyclically in many coun- 
tries (see, for example, Becker, 1960, and 
Morris Silver, 1965). Birth rates in the United 
States apparently became countercyclical 
after many married women entered the labor 
force. Children are cheaper during recessions 
because the value of time spent on children 
by working mothers is low then (see William 
P. Butz and Michael P. Ward, 1979). Invest- 
ments in education and other human capital. 
are much less procyclical than investments 
in physical capital also because the foregone 
value of time spent in school is cheaper 
during bad times (Linda N. Edwards, 1975). 

' Of course, none of the competing macro 
models of business cycles—be they Keynes- 
ian, monetarist, neoclassical, or real—rely 
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on family behavior to cause business cycles. 
However, declining population growth was a 
major cause of the secular stagnation feared 
by Alvin H. Hansen (1939) in his presiden- 
tial address to our Association almost fifty 
years ago. Family behavior may play more 
than a negligible role even in generating 
ordinary business cycles. For example, an 
increase in the labor supply of married wo- 
men or young people when household work 
or school becomes less attractive can induce 
cyclical responses in aggregate output and 
other variables. Cycles started by shifts in 
labor supply induce a negative relation be- 
tween wage rates and aggregate output over 
business cycles. This would help explain why 
cyclical fluctuations in real wages appear to 
be less positively related to cyclical fluctua- 
tions in aggregate output than is implied by 
business cycles models that emphasize the 
demand side. | | 
Although family behavior presumably has 
only a small part in the generation of 
ordinary business cycles, it is likely to be 
crucial to long cycles in economic activ- 
ity. Malthus claimed that family choices 
cause long-term fluctuations in the economy 
through the lagged effects first of marriages 
on births and then of births on the size of 
the labor force (see Maw Lin Lee and David 
Loschky, 1987). Modern demographic analy- 
sis generates long cycles in population growth 
rates through the relation between aggregate 
fertility and the age distribution, and per- 
haps also between fertility and the size of a 
cohort (see, for example; James C. Frauenthal 
and Kenneth E. Swick, 1983, and Ronald 
Lée, 1987a). In our modified Maithus-neo- 


classical model, family choices cause long | 


cycles not only in population growth, but 
also in capital, output, and other variables if 
the elasticity of the degree of altruism per 
child with respect to the number of children 
declines as families get larger, a reasonable 
assumption. Fertility and per capita income 
then fluctuate in generation-long cycles when- 
ever the economy is disturbed away from the 
Steady state (for a proof, see Jess Benhabib 
and Kazuo Nishimura, 1986). 

In the 1920s, the Russian economist 
Nicholas D. Kondratieff claimed that capi- 
talist economies exhibit long-term fluctua- 
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tions of about fifty years’ duration in output 
and prices (see Kondratieff, 1935). Simon 
Kuznets (1958) later argued that long-cerm 
fluctuations only last about twenty years. If 
long cycles of the Kondratieff or Kuznets 
type exist—-we will need another 200 years 
of data to determine whether they do exist 
or are just a Statistical figment of an overac- 
tive imagination—they almost certainly will 
depend on fertility and other family deci- 
sions that biologically require a long time to 


implement. ~ 


IV. Overlapping Generations 


The intrinsic risks faced by the elderly, 
sick, and unemployed are surely no greater 
in rich countries like Germany and the 
United States than in poor countries like 
China and India, nor do these risks rise as a 
country develops. Yet the first large-scale 
Social Security program was introduced by 
Germany ‘a mere 100 years ago. China, In- 
dia, and numerous other countries still have 
only: modest programs that exclude many of 
their old people. We take publicly financed 
schools for granted, but they were unim- 
portant until the latter half of the nineteenth 
century. Public and private programs that 
protect against the consequences of illness 
and unemployment are even newer and less 
common than Social Security and public 
schools. . : 

Throughout history the risks faced by the 
elderly, young, sick, and unemployed have 
been met primarily by the family, not by 
State transfers, private charity, or private 
insurance. Children usually cared for elderly 
or infirm parents, the unemployed looked to 
their families for temporary support, and 
parents have spent much time, money, and 
energy to rear and train their children. De- 
spite the rapid growth of Social Security 


‘payments in the past few decades, almost 20 


percent of women aged 65 and over in the 
United States still live with their children. 
The altruism and love of parents, children, 
spouses, and other relatives have helped pro- 
tect family members against the hazards of 
childhood, old age, and other risks. When 
altruism is insufficient—unfortunately, it 
often is—what sociologists call social norms 
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frequently emerge that pressure children, 
parents, spouses, and other relatives into 
helping out family members in need. In ad- 
dition, family members use their frequent 
interaction with one another to raise the 
level of guilt experienced by a member when 
he or she does not help out. 

The formal analysis of the interaction 
among overlapping generations began with 
Paul A. Samuelson’s brillant paper in 1958. 
This spawned an enormous literature that 
continues up to the present. Although 
Samuelson had relevant obiter dicta about 
social compacts, altruism, and family obliga- 
tions, his model and that of most of the 
subsequent literature assumes that each per- 
son enters the analysis as a young adult 
without personal connections to older co- 
horts. A long review of overlapping genera- 
tion models in the recent New Palgrave Dic- 
tionary (see John Geanakoplos, 1987) has no 
discussion whatsoever of familial relations 
between members of overlapping genera- 
tions. I claim that the neglect of childhood 
and of the intimate relations among parents, 
children, husbands-wives, and other family 
members misled these studies sometimes into 
focusing on minor problems and diverted 
attention away from some important conse- 
quences of the overlapping of generations 
(the discussion in the next few paragraphs 
draws partly on Becker and Murphy, 1988). 

One example of the emphasis on unim- 
portant problems is the concern with the 
plight of older people when there are few 
durable assets that can finance consumption 
at old age. In an influentual literature on the 
demand for money, the social role of money 
is even attributed to a durability that 
enables older people to finance consump- 
tion by selling to the next generation money 
accumulated when young (see, for example, 
Thomas Sargent, 1987, ch. 7, and Neil 
Wallace, 1980). Yet when anthropologists 
study simple societies that do not have mon- 


ey or other durable assets, they find that old - 


people finance their consumption main- 
ly by relying for support on children and 
other kin. Indeed, children have been an 
important resource and money balances an 
unimportant resource of the elderly in prac- 
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tically all societies, whether simple or com- 
plicated. . 

General equilibrium theorists are con- 
cerned about the continuum of equilibria, 
inefficiency, and other problems that arise in 
models where overlapping-generations per- 
sist indefinitely into the future (see, for ex- 
ample, Geanakoplos, 1987, or Timothy J. 
Kehoe, 1987). Although these problems 
would not completely disappear, I conjec- 
ture that they would be much less important 
if overlapping-generations models incorpo- 
rated the informal trades and assistance 
available to parents, children, and other 
members of the same family. 

Ever since Plato’s Republic, philosophers 
have worried about whether parents invest 
sufficiently in the health, skills, and morals 
of their children. Overlapping-generations 
models usually neglect childhood and con- 
centrate on savings by young adults and 
their trades with old adults. The treatment of 
children by parents not only is so important 
in its own right, but it also greatly influences 
the relations between older and younger 
adults (Allan Drazen, 1978, is one of the few 
earlier studies that recognizes the impor- 
tance of investments in children for overlap- 
ping-generations models.) 

I cannot do more on this occasion than 
present the bare bones of an analysis.of how 
families respond to the demands of both old 
age and childhood. The analysis is straight- 
forward when altruistic parents leave be- 
quests to their children. The combination: of 
altruism and bequests eliminates any dif- 
ficulties in financing the wealth-maximizing 
investment in children’s health, training, and 
other human capital. For if the marginal rate 
of return on additional human capital ex- 
ceeds the rate on assets, both parents and 
children would be better off with additional 


capital. Parents can save less to offset, the 


negative effect on their consumption of 
greater spending on their children’s human 
capital, and they can reduce bequests to 
offset the effect of lower savings on con- 
sumption at old age. 

Bequests also partly insulate parents from 
many risks of old age. The opportunity to 
draw on bequests provides an annuity-like 
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protection against an usually long life and 
other risks of old age. For example, parents 
who live longer than expected reduce be- 
quests to -help finance consumption in the 
additional years. If bequests are not a large 
part of children’s- assets, bequests can give 
elderly parents excellent protection against 
various hazards, and yet changes in bequests 
do not have much influence on children’s 
welfare. In effect, children help support their 
' parents in old age, although their support is 
not fully voluntary. 

The analysis is less simple when parents 
do not leave bequests, perhaps because they 
are not very altruistic or because they expect 
their children to be better off than they are. 
These families tend to underinvest in children 
and underprotect. parents against the hazards 
of old age because bequests are not available 
to finance investments and old-age support. 

Social norms, feelings of guilt, and similar 
mechanisms may greatly moderate the de- 
gree of underinvestments and underprotec- 
tion. They can induce even selfish parents to 
invest in children and selfish children to care 
for sick or poor parents. Economists neglect 
concepts like norms and guilt because no 
one really knows how they evolve. Moreover, 
sociologists (perhaps I should say “we” soci- 
ologists since I am now officially also a soci- 
ologist) are too prone to use norms as a 
deus ex machina to explain behavior that is 
difficult to explain in other ways. Neverthe- 
less, there can be little doubt that norms and 
other intangible mechanisms do greatly affect 
the relations between family members in 
many societies, although presumably, they 
do not work as well as bequests in linking 
generations together. 

Parents.in richer countries have more re- 
sources to spend on children and to protect 
against the hazards of old age. Why then 
have public expenditures on both the young 
and old grown rapidly during the.100 years 
as western countries as they have become 
richer? One reason is that social norms are 
weaker in the anonymous urban communi- 
ties of industrial countries where elderly 
parents often live far from adult children. A 
more analytically tractable reason is the high 
rates of return in modern industrial societies 
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on investments in the health and training of 
children. Recall my discussion of the role of 
human capital in economic development. 
Parents are eager to. finance profitable in- 
vestments in children called for by economic 
development, as long as they can draw on 
gifts and bequests that they would give to 
children. But gifts and bequests would be- 
come nil in many families that invest a lot in 
their children. These families would underin- 
vest in children, particularly when pressure 
from norms is weak. The. growth in public 
support of schooling and other investments 
in children as countries develop would then 
appear to be mainly a response to the posi- 
tive effect of economic development on the 
benefits from human capital. 

Since families that do not leave bequests 
are vulnerable to the hazards of old age, it is 
not difficult to understand why public ex- 
penditures on Social Security and medical 
care for the elderly have also grown rapidly 
in industrial countries. However, you may be 
surprised to find out that public expendi- 
tures on the old. have not been at the expense 
of the young. Since 1940 in the United States, 
the ratio of expenditures per child under age 
22 to expenditures per adult age 65 or over | 
has hardly changed. Our analysis that com- ` 
bines investments in human capital with old- 
age support does explain why expenditures 
on the old and young grew in tandem. By 
contrast, the popular view of generation, 
fighting—that public expenditures on the 
elderly grew rapidly because the old became- 
politically powerful as they became more 
numerous—cannot explain why expendi- 
tures on children grew just as rapidly. 

The overlapping-generation framework is 
also a natural one to consider inequality and 
the transmission of wealth and poverty across 
generations. Families help perpetuate in- 
equality because children inherit abilities and 
other “endowments” from parents. More- 
over, parents are the major source of the 
assets and human capital of children. This 
enormous influence of the family led my 
esteemed teacher, Frank H. Knight, to claim 
that “where the family is the social unit, the 
inheritance of wealth, culture, education- 
al advantages, and economic opportunities 
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tend toward the progressive increase of in- 
equality...” (1935, p. 50). 

Abilities and other endowments regress 
downward from parents to children in suc- 
cessful families where parents earn a lot, and 
they regress upward in unsuccessful families 


where parents earn little. The poor underin- | 


vest in each child also because they have 
larger families and less stable marriages. 
Therefore, children from poorer families tend 
to earn more than their parents but below 
the average of their generation, and children 
from richer families tend to earn less than 
their parents but above their generation’s 
average. 

Earnings depend not only on endowments 
but also on investments in human capital. 
Our earlier analysis implies that richer fami- 
lies do not tend to underinvest in their 
children’s human capital because these 
families leave gifts and bequests. Poorer 
families do tend to underinvest in children 
because they are not likely to leave gifts and 
bequests. The poor underinvest in each child 
also because they have large families and less 
stable marriages. Therefore, the relation be- 
tween the earning of fathers and sons in 
richer families would depend mainly on the 
relation between endowments, while the re- 
lation between earnings of fathers and sons 
in poorer families would depend also on the 
degree of underinvestment in children. Put 
differently, without offsetting government 
subsidies to investments in the human capital 
of poorer children, low earnings would be 
more persistent across generations than high 
earnings-—the so-called “culture of poverty” 
across generations would exceed the “culture 
of privilege.” 

In every country with data that I have 
seen—this includes the United States and 
several European countries (see Table 1 in 
Becker and Nigel Tomes, 1986), a few Asian 
countries, and some Latin American coun- 
tries (James J. Heckman and Joseph V. Hotz, 
1986, consider the evidence for Panama)— 
earnings strongly regress to the mean be- 
tween fathers and sons. Probably much less 
than 40 percent of the earnings advantages 
or disadvantages of fathers pass to sons, and 
few earnings advantages or disadvantages 
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survive three generations. Evidently, abilities 
and other endowments that generate earn- 
ings are only weakly transmitted from 
parents to children. This tendency to go 
from “shirtsleeves to shirtsleeves” in three 
generations began long before industrializa- 
tion and government support of education 
and. other human capital. The fourteenth 
Arab historian and philosopher, Ibn Khaldin 
said (I owe this reference to my wife, Guity 
Nashat), “Prestige is an accident that affects 
human beings. It comes into being and de- 
cays inevitably.... It reaches its end in a- 
single family within four successive genera- 
tions.” (1958, p. 279)... “As a rule, no dy- 
nasty lasts beyond the [span] of three gener- 
ations.” (p. 343) 

In all these countries, low earnings as well 
as high earnings are not strongly transmitted 
from fathers to sons, and Knights claim - 
about family life causing growing inequality 
is inconsistent with the evidence. Still, data 
for both the United States and England do 
appear to confirm the implication of our 
theory that low earnings persist more than 
high earnings across generations (see W. 
Stanley Siebert, 1987). Of course, incomes of 
the rich regress down more slowly between 
generations than do their earnings because 
rich children receive gifts and bequests 
from parents (see Becker and Tomes, 1986, 
Table 2). 


y. Concluding Remarks 


I was attracted to the family by its obvi- 
ous importance in all countries, no matter 
what the economic system or stage of devel- 
opment. People spend much of their time 
in a dependency relation—toward ‘parents 
when children and toward grown children in 


_old age—marriage is a crucial step for most 


people, children absorb time, energy, and 
money from their parents, divorce often 
causes economic hardship and mental de- 
pression, and so forth. Economic studies of 
the family are growing at a steady pace and 
they are influencing the way other social 
scientists look this fundamental institution. 

The economic analysis of family behavior 
stimulated the development of techniques 
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and prospectives that already has affected 
many parts of microeconomics, especially 
agricultural and labor economics, but also 
the study of industrial organization and 
preference theory. For example, the treat- 
ment of marriage as a sorting of men and 
women into small “partnerships” through a 
reasonably efficient marriage market in- 
fluenced the analysis of how workers and 
managers are allocated to different firms. 
Viewing divorce as- a joint decision by 
husbands and wives based largely on infor- 
mation gathered from living together encour- 
aged some studies of employment sep- 
arations to blur the analytical distinction 
between quits and layoffs and to emphasize 
the information about working conditions 
and productivity gathered from on-the-job 
experience. 

The message of this address, however, is 
not the importance of the family per se, even 
_though family welfare is the principal goal of 
a well-run economic system. Nor that ana- 
lytical techniques developed to understand 
family choices are valuable in other parts of 
economics. The message is that family be- 
havior is active, not passive, and endoge- 
nous, not exogenous. Families have large 
effects on the economy, and evolution of the 
economy greatly changes the structure and 
decisions of families. I illustrated how fami- 
lies and the economy interact through a dis- 
cussion of economic growth and other issues 
in macroeconomics. A heightened awareness 
of the interaction between economic change 
and family choices will hasten the incorpora- 
tion of family life into the mainstream of 
economics. 
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The Effects of Fiscal Policies When Incomes Are Uncertain: 
A Contradiction to Ricardian Equivalence .. 


By MARTIN FELDSTEIN* 


This paper shows that when earnings are uncertain the substitution of deficit 
finance for tax finance or the introduction of an unfunded Social Security 
program will raise consumption even if all bequests reflect intergenerational 
altruism. Thus, contrary to the theory developed by a number of writers, an 
operative bequest motive need not imply Ricardian equivalence. Since there is no 
uncertainty in the present analysis about the date of each individual’s death, this 
conclusion does not depend on imperfections in annuity markets or on the 
existence of nonlump-sum taxes or other distortions. Rather it follows from the 
result derived below that, when future earnings are uncertain, bequests are also 
uncertain and that consumption therefore rises more in response to an increase in 
current disposable income than to an equal present value increase in the dispos- 


able income of the next generation. 


It is useful to begin with a summary of the 
reasoning to be developed in this paper. The 
starting point of the analysis is the observa- 
tion that the level of earnings during the 
“second half”? of an individual’s working life 
cannot be accurately predicted during the 
earlier years. This is particularly important 
among individuals in managerial, entre- 
preneurial, and professional occupations who 
account for a relatively large share of all 
savings and bequests. Because of this uncer- 
tainty, it is optimal for a younger individual 
to save more than he would if his expected 
future income were known with certainty. 
The uncertainty about future income also 
implies that an individual during the early 
stage of his life does not know whether he 
will later want to make a bequest to his 
children if he can use an annuity to avoid 
accidental bequests. But even if all bequests 
are intended and are motivated only by in- 
tergenerational altruism, the uncertainty of 
the individual’s future income means that 
bequests are uncertain. 


*Professor of Economics, Harvard University, Cam- 
_ bridge, MA 02138, and President, the National Bureau 
of Economic Research, 1050 Massachusetts Ave., Cam- 
bridge MA 02138. 
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This uncertainty of future bequests means 
that an individual will not generally be in- 
different between receiving an additional 
dollar of income when he is young and hav- 
ing his children later receive an amount with 
a present value of one dollar. Similarly, a 
one-dollar increase in his current disposable 
income will increase his current consump- 
tion by more than a rise in his children’s 
income with a present value of one dollar. 
This in turn implies that a tax cut financed 
by an increase in national debt that will be 
serviced by future generations will raise cur- 
rent consumption. Similarly, an unfunded 
Social Security program that promises a net 
transfer to the current generation from fu- 
ture generations will also raise current con- 
sumption. 

Before presenting a formal proof of these 
propositions, I will review the relevant 
aspects of the current state of the debate 
about Ricardian equivalence in the context 
of an economy in which there is no uncer- 
tainty about individual incomes. This is done 
in Section I. Section II then presents a for- 
mal model of consumption and bequest deci- 
sions of individuals whose earnings during 
the second half of their working lives are 
uncertain. Section III uses this analysis to 
examine the effects of fiscal policies that 
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transfer income to the current generation 
from the next generation. A numerical illus- 
tration is presented in Section IV. There is 
then a brief concluding section. 


I. The Ricardian Equivalence Theorem 


Although several economists over the years 
noted the possibility that the aggregate na- 
tional debt might not be regarded as a net 
asset because of the implied future debt obli- 
gation and therefore that a tax cut might not 
induce an increase in consumption,’ it was 
Robert Barro (1974) who first presented an 
explicit model in which finite-lived individu- 
als who make bequests to the next genera- 
tion will completely offset any intergenera- 
tional lump-sum transfer imposed by the 
government. In Barro’s analysis, an individ- 
ual chooses a path of consumption and a 
‘bequest to the next generation by maximiz- 
ing a utility function that has as its argu- 
ments the individual’s own annual consump- 
tion amounts and the utility of the next 
generation. A current tax cut that is matched 
by a rise in national debt which is serviced 
by taxes on future generations does not 
change the opportunity set of the representa- 
tive individual. He can maintain his own 
consumption path and the utility level of the 
next generation by saving the entire tax cut 
and bequeathing it (with accumulated inter- 
est) to the next generation. This inheritance 
allows the next generation to maintain its 
original consumption .path and to provide a 
bequest to its heirs that maintains that gen- 
eration’s utility level. In effect, the process of 
bequests makes the series of finite-lived indi- 
viduals act like an infinitely lived individual. 
With no change in the infinite-horizon budget 
constraint, there is no reason to change con- 
sumption at any date, thus establishing the 
equivalence of tax finance and debt finance. 

One line of objection to this analysis (see, 
for example, James Tobin, 1980, and Martin 


` } This group includes Don Patinkin (1956), Martin 
Bailey (1971), and Merton Miller and C. Upton (1974). 
It is not clear whether David Ricardo actually believed 
this to be true; see Ricardo (1951) and Gerald O’Dnis- 
coll (1977); 
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Feldstein, 1982) is that an operative bequest 
motive is relatively rare because individuals 
believe that the marginal utility of their own 
retirement consumption exceeds the margin- 
al utility of bequests to their children. De- 
fenders of Ricardian equivalence reply that 
bequests are in fact relatively common among 
the upper-income groups that account for 
such a large share of total wealth accumula- 
tion and point to the evidence of Laurence 
Kotlikoff and Lawrence Summers (1981) that 
suggests that most existing wealth can be 
traced to bequests rather than to life-cycle 
accumulation. 

Andrew Abel (1985), and Zvi Eckstein, 
Martin Eichenbaum, and Dan Peled (1985) 
showed that the observation of substantial 
bequests does not imply an operative be- 
quest motive if the age at which death occurs 
is uncertain and an annuity market does 
not exist. Moreover, in such an economy 
Ricardian equivalence will be violated and 
fiscal policies will affect. consumption. How- 
ever, annuity markets exist and, even with 
the less than actuarially fair return estimated 
by Benjamin Friedman and Mark Warshaw- 
sky (1985), older egoistic individuals will — 
prefer annuities to accidental bequests. 

Although the observation of bequests in 
an economy with an annuity market may 
therefore suggest that there is an operative 
altruistic bequest motive of the type assumed 
by Barro, other types of bequest motives 
have been proposed that do not imply 
Ricardian equivalence. Douglas Bernheim, 
Andre Schlaefer, and Lawrence Summers 


(1984) note that bequests may be made for 


the “strategic” purpose of maintaining the 
attention if not the actual affection of 
children and grandchildren. Laurence 
Kotlikoff and Avia Spivak (1981) suggest 
that bequests may be the result of an explicit 
or implicit contract between aged parents 
and their children in which the parents agree 
to leave a bequest if they die before a certain 
age whereas the children agree to provide 
support if the parents live. beyond that age 
and therefore exhaust their assets. Alterna- 
tively, individuals may make bequests be- 
cause they regard themselves as “stewards” 
of the funds that they inherited with a meral 
responsibility to bequeath at least a similar 
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amount to their own children. Each of these 
models implies that a fiscal transfer from 
children to parents (ie, a tax cut or an 
increase in Social Security retirement bene- 
fits) will not be offset by an equivalent in- 
crease in bequests. 

Economists will .of course differ in the 
extent to which they accept the strategic 
bequest, family annuity, or stewardship the- 
ories as an explanation of observed bequests. 
Although I believe that there is probably 
some truth in each of these explanations, I 
doubt that they can explain the observed 
bequests without reference also to intergen- 
erational altruism. The stewardship . theory 
cannot explain the bequests of those who did 
not receive inheritances. The family annuity 
theory may be relevant to some moderate-in- 
come individuals who are likely to exhaust 
their assets during retirement but cannot. be 
applied to the wealthy aged whose assets 
continue to increase as they get older be- 
cause their spending is less than their in- 
come. The strategic bequest theory is more 
difficult to reject as the primary explanation 
of observed bequests but is contrary. to the 
persuasive “evidence” of personal introspec- 
tion as well as to the less reliable assertions 
of other prospective donors. Moreover, as 
has been noted by Barro and others, these 
other bequest motives have ambiguous im- 
plications about the direction of the effect of 
fiscally imposed intergenerational transfers 
on current consumption. 

Robert Barsky et al. (1986) have shown 
how the existence of nonlump-sum taxes 
on subsequent risky income can invalidate 
Ricardian equivalence and cause a positive 
marginal propensity to consume out of a 
deficit-financed increase in disposable in- 
come. Income taxes on risky income reduce 
the variance of future net income, providing 
an Otherwise unavailable insurance to indi- 
viduals that reduces precautionary savings 
and increases current consumption. Barsky 
et al. also show that an analogous result 
holds when individuals live only one period 
but are uncertain about the income that their 
heirs will earn. In that case, the nonlump-sum 
tax on their heirs’ income reduces its vari- 
ance and therefore, by reducing the expected 
marginal utility of such income to the initial 
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generation, reduces the desired bequest and 
increases current consumption. Their analy- 
sis is thus fundamentally different from that 
of the current paper because they do not 
consider the effect of an individual’s own 
income uncertainty on his desired level of 
bequests. Moreover, the nonlump-sum na- 
ture of the taxes that they consider inevit- 
ably introduce a nonneutrality. 

Abel (1986) shows how a different type of 
nonlump-sum tax, a progressive tax on be- 
quests or capital, changes the relative cost of 
current consumption and bequests and thus 
introduces an incentive to consume more at 
the preseni time. 

The present paper shows that none of 
these departures from the original Barro for- - 
mulation is necessary to demonstrate that 
Ricardian equivalence is false and that a 
fiscally mandated intergenerational transfer 
from the future to the present implies an 
increase in current consumption. To estab- 
lish this, I analyze a simple model in which 
all bequests are caused by intergenerational 
altruism (i.e, there are ‘no accidental be- 
quests due to an uncertain time of death and 
the “strategic,” family annuity and steward- 
ship motives for bequests are ignored). All 
taxes and transfers are lump sum. The only 
difference from the traditional model is that 
individuals in the first half of their working 
lives are uncertain about their earnings in 
the second half. 


Il. A Life-Cycle Model with Uncertain Earnings 


This section extends the traditional life- 
cycle model with bequests by recognizing the 
inherent uncertainty of income in later 
years.” Since the purpose of this paper is to 


. demonstrate the possibility of a contradic- 


tion to Ricardian equivalence in a model 
in which all bequests are motivated by ex- 


*Although there have been several analyses of life- 
cycle models with uncertain income and asset returns 
(see, for example, Agnar Sandmo, 1970; Jacques Dréze 
and Franco Modigliani, 1972; and Robert Barsky, 
Gregory Mankiw, and Stephen Zeldes, 1986), these have 
not dealt with the relation between income uncertainty 
and bequests. 


VOL. 78 NO.1 


plicit intergenerational altruism, the model 
analyzed here is a very simple one that serves 
this purpose rather than a more realistic 
model. designed to explore the response of 
aggregate consumption, capital accumula- 
tion, and bequests to variations in the sto- 
chastic properties and predictability of life- 
time income. 

Consider therefore a model in which the 
individual lives two periods. In the first 
period he works a fixed amount and receives 
a certain income y,, which includes any be- 
quest that he receives. In the second period 
he also works a fixed amount but earns an 
amount y, that cannot be predicted during 
the first period of life. The second period of 
life also contains a fixed interval of retire- 
ment before death at a known time. Since 
the amount of work in the first and second 
periods and the duration of retirement are 
all fixed, these quantities need not be 
specified explicitly. Moreover, the assump- 
tion of a known date of death is equivalent 
to assuming the existence of actuarially fair 
annuities. Finally, there is no need to dis- 
tinguish between consumption during the 
working years of the second period and the 
retirement years because the analysis here 
focuses on the way that fiscal transfers affect 
consumption during the first period when 
subsequent income is unknown. 

The individual’s utility depends on his 
consumption during the first and second 
periods of his life and on the utility of his 
children. The essential features of the inter- 
generational bequest model that establishes 
Ricardian equivalence when income is not 
stochastic can be captured by assuming that 
the next generation is the final one: the 
children of the current generation make no 
bequests and bear the full burden of any 
fiscal transfer to the current generation. The 
utility of the children can therefore be writ- 
ten asa function of their own consumption. 
In.the current context, replacing this specifi- 
cation with an infinite horizon model with 
each generation linked to the next through 
the parents’ utility function would only com- 
plicate the analysis without changing any- 
thing essential. 

The simplest specification of the stochastic 
nature of second-period income is that the 
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individual receives a fixed amount Y, with 
probability p and receives zero with prob- 
ability 1— p. It will also eliminate unneces- 
sary notation without changing anything 
fundamental to assume that the interest rate 
iS Zero. 

In the first period of life, the individval 
chooses first-period consumption (c,) to 
maximize expected utility. In -the second 
period, the individual observes either y, = Y, 
or y, =0 and, conditional on that observa- 
tion, chooses second-period consumption 
(c) and a nonnegative bequest (B > 0) to 
maximize utility subject to the budget con- 
straint y; — c + y,=c,+ B. 

Since this generation’s utility is a function 
of the expected utility of the next generation, 
some comments about the next generation 
are in order. In its first period, the next 
generation receives income z, plus. the be- 
quest B from this generation. In its second 
period, the next generation receives income 
Z». Since the next generation makes no 
bequest, its utility is a function of its own 
path of consumption and its utility can be 
written as a function of its budget con- 
straint or (discounted) lifetime income: 
W(z,+ B+ z,). 

With these assumptions, the first-period 
problem of an individual in the current 
generation is to choose c) to maximize 
E[u(c,, c3, ¥(z, + B + z,))], knowing that in 
the second period he will choose c, and B 
to maximize u(c?,c,, ¥(z,+ B+ z,)), where 
c? is the value of c, chosen in period 1. Note 
that a positive bequest will be chosen at time 
2 only if u,¥’>u, at B=0, that is, if the 
marginal utility of the first dollar of bequest 
exceeds the marginal utility of an additional 
dollar of consumption when the bequest level 
is zero, The interesting case explored below 
is the one in which this condition holds 
when y, = Y,, but does not hold when y, = 0, 
that is, when the bequest 1s made only when 
the second-period income exceeds its ex- 
pected value. 

A more general model would recognize 
that the incomes of the next generation (2, 
and z,) are both unknown at the time 
that the member of the current generation 
chooses his first-period- consumption. The 
individual’s optimization problem would in- 
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corporate this uncertainty and would specify 
that the next generation chooses its optimal 
first-period consumption in the way that 
maximizes its expected utility: Explicitly i in- 
corporating the uncertainty of z} and z, in 
this way would substantially complicate the 
analysis without changing the basic conclu- 
sion that individuals who recognize the un- 
certainty of their own subsequent income 
will generally act in a non-Ricardian’ way. 
The “young” individual’s uncertainty about 
his own future income implies that he is 
uncertain about whether he will subse- 
quently make a bequest. The uncertain na- 
ture of the bequest implies that the individ- 
ual’s current consumption will respond more 
to a dollar of current disposable income than 
to an equal-present-value increase in the in- 
come of his prospective heirs. 

To derive explicit parametric and numeri- 
cal results to illustrate the effect of income 
uncertainty, I assume that the utility func- 
tion is log-linear: 


(1) E(u) =Ine, 


+ Efinc, + aln(z: +B+z,)], 


where a refiects the weight that the current 
generation assigns to the logarithm of the 
income of their prospective heirs. To find the 
value of c, that maximizes expected utility, 
the individual must follow the stochastic dy- 
namic programming principle of solving the 
second-period problem first and then using 
the optimal conditional values of c; and B 


to find the optimal value of c,. From: the . 


vantage point of the second period, c, is 
fixed.at c? and cz, B must be chosen to 
maximize Ine, + aln(z, + B +-z,), subject to 
the budget constraint y, + Y, — y= =c,+B, 
if y, =Y, or the constraint y,—c?=c,+B 
if y, = 0. 

A positive bequest will be opines if and 
only i 


1 a 
a 
Wt yn Gy 





(2) 


3 
Z tZ, 


that is, if the marginal utility of c, evaluated 
at B =Q is less than the marginal. utility of 
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increased second-generation income, also 
evaluated at B = 0. The only interesting case 
in the current analysis is the one in which a 


bequest is optimal when y, =Y, but not 

opumal when y, = 0: 

(3) 1 a 1 
terre < eter < erent 

| Wt 4 z *+z, y,—-0-e7 


This. case will be assumed in the analysis 
that follows.? 

Thus y, = 0 implies B* = 0 and c} = y, — 
cy, whereas y,=Y, implies that B* maxi- 
mizes Inc, + aln(z,+ B+ z,), H to the 
constraint that c, + B= y +Y, —ci. The 
first-order condition is 


(4) 
o yth— = — B* 
$ a 
z +z, +B* 


and implies 
(5) B¥+z,+2, 


"iF (9.4% +2, +z e) 


and 


1 : 
(6) ¢f= Tape 2+ 2,-¢7). 


Thus when second-period income is high 
enough to make a positive bequest optimal, 
the available resources of the two genera- 
tions: are divided in the ratio a to 1 implied 
by the parameters of the utility function. 
These conditional.values of B and c, can 


now be substituted into equation (1) with 


probability weights p and 1— p to derive 


>The case in which a bequest is always optimal 
carresponds to the original Barro analysis despite the 
income uncertainty whereas the case in which a bequest 
is never optimal is contrary to the observation that 
individuals do make bequests. 
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the optimal value of-c,. Thus 
(7) E(u) = Inc, 
-p [na + oe Y,+ 2, ao. — ai 
+ aln(a/1+ Gr + Y, + z+ z, — c)| 
+0- plin- e) + ain(2, + za)]. 


The first-order condition for the optimal 
value of c, is thus 


o 1 0ra 


cf y,+¥,4+2,+2,-cF 





or, equivalently, the quadratic equation 
(9) (2+ pa)ef? 
—|[(2— p)(y, + ¥, + 2, + 23) 


+(1+ p+ pa) yı] c$ 
+ y(i + Y, tz + z) = 0. 


Before analyzing the implications of (9) 
for the effects of fiscal policy, it is useful to 
derive the optimal consumption and be- 
quests in the same model but without the 
uncertainty of second-period income. If the 
individual knows with certainty at the begin- 
ning of his life that his second-period in- 
come will be pY, (ie. the mean of ‘the 
uncertain distribution), he will choose c,, c3, 
and B to maximize Inc, +Inc; + aln(z, + z, 
+ B), subject to, the budget constraint `c} + 
c,+B=y,+ pY, and the nonnegativity 
constraint on bequests (B > 0). This implies 
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the optimal values 


. Yt pY,+ 2,4 2, 
10 eee ae i 
( ) “1 2+ a 
(41) œ= Vit pY, +2442, 
k 2+a : 


(12) B**+23+z, 


_ aly, t PY ++ 2) 
2+ a 


3 


as long as the implied value of B > 0. If the 
desired bequest is negative, the constraint is 
binding and the optimum consumption is 
simply ct* = ie = (yı + p¥,)/2. 


Il. The Effects of Fiscal Policies 


We are now ready to analyze how reccg- 
nizing the uncertainty. of second-period m- 
come alters the effects of fiscal policy. Con- 
sider therefore a tax.cut that raises the. first- 
period disposable income of the initial gen- — 
eration (y,) and increases the national debt 
that must be ‘repaid by reducing the first- 
period disposable income of their children 
(z,). Since the interest rate is assumed equal 
to zero, the debt repayment is we to the 
initial tax cut: dy, = dz}. 

- Equation (10) shows that in the casé of 
certainty this fiscal policy has no effect on 
the first-period consumption of the inital 
generation: dc, = 0 because c} depends orly 


‘on the combined endowment of both genera- 


tions. (y; + pY,+2,+2,) and that is wun- 
affected by increasing y, and decreasing z, 
by equal amounts. This is the fundamental 
Ricardian equivalence result of Barro. 

. In contrast, equation (9) shows that when 
the uncertainty of second-period income is 
recognized, a fiscal change that raises y, and 
reduces z, by an equal amount will not leave 
cı unchanged. More specifically, a tax cut 
that raises y, but leaves y, +z, unchanged 
will raise first-period consumption. To sze 
this, note that the solution to equation (9) 
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can be written ast 


(13) 


«2 [007 -42+ potha taa] 
a 2(2+ pa) 
where Q=(2- p)(y, + Y,+2,+2,)+(1+ 
p+ pa)y, > 0. It is straightforward to show 
that, with y, + Y, + z, + z, constant, 
dc* 
(4) <2 
dy, 


y, + Y,+2,+2,-(i+ p+ pa)ct 


Since the denominator is positive, def /dy, > 
0 if 


15 Ee 
( ) e 1+ p+ pa 
But equation (10) showed that when there is 
no uncertainty about second-period income, 
the optimal c is cf*=(),+ p¥,+2,+ 


Z5)/(2+ a), a smaller quantity than the 


right-hand side of (15) since for any p <1, 
2+a>1+ p+ pa and pY, <Y,. Moreover, 
the existence of second-period income uncer- 
tainty increases precautionary saving in the 
first period and therefore implies that cf < 
c**. Since cf < c#* and cf*<(},+Y, +2, 
+ 2,)/(i+ p+ pa), inequality (15) is satis- 
fied and therefore dc, /dy > 0; a tax cut bal- 
anced by a tax increase on the next genera- 
tion raises current spending. 


Before pursuing the formal analysis any 


further, it is desirable to ask why income 
uncertainty causes Ricardian equivalence to 
fail. When second-period income is uncer- 
tain, the individual does not know at the 
time that he chooses .c, whether he will 
ultimately want to make a bequest. If he 
knew with certainty that he was not going to 


4This is the only feasible solution of the quadratic 
equation; adding instead of subtracting the square root 
expression implies a value of ¢, greater than initial 
income. 


[Q? —4(2+ pa)(y, + ¥,+2,+ z9)y,] 7° | 
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make a bequest, the extra tax borne by the 
next generation would be irrelevant to him 
and he could divide his tax cut between his 
own consumption in the first and second 
periods. More generally, the individual raises 
his first-period consumption (although by 
less than the increase in disposable income), 
knowing that with probability 1— p he will 
not want to make a bequest and will raise his 
second period consumption by the re- 
mainder. With probability p the individual 
will have high income in the second period, 
will therefore choose to make a bequest, and - 
will use some of his additional first-period 
saving to make a larger bequest than he 
would otherwise have made. Nevertheless, 
the tax cut raises total consumption of the 
initial generation and reduces total con- 
sumption of the next generation even when a 
bequest is made. 

To see this explicitly, note that equation 
(5) implies that, when a bequest is to be 
made, an increase in y} and an equal de- 
crease in z, implies that the next generation’s 
consumption is reduced by a fraction of the 
induced consumption 


d(B*+z,+2z,) 


(16) 
dy 1 B*>0 


a dct 
l1+a dy 


Since there is no offsetting change in bequest 
when y,=0 and B* = 0, the average change 
in second-generation income in response to a 
current tax cut financed by a tax increase on 
the second generation is 








17) d( B*+2z,+2z,) 
dy, 
. a de, 
na E ae ~»)| 


The analysis of Social Security retirement 
benefits is essentially identical in the current 
context to the analysis of the tax cut. Con- 
sider a program that pays a sure benefit 8 to 
the current generation in its second period 
and finances this by a tax of 8 on the income 
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z, of the next generation. When there is no 
income uncertainty, the Social Security pro- 
gram raises second-period income to pY, + B 
and reduces the next generation’s initial 
earnings to z,— ĝ, leaving cf{* in equation 
(10) unchanged. In the case of uncertain 
second-period income, the payment of a sure 
second-period benefit is analytically identi- 
cal to a tax cut. To see this, note that y, =0 
now implies c¥=y,—c?+ 8 so that the 
payment of. the second-period benefit is the 
same as an increase in first-period income if 
it induces the same c?. Similarly, when y, = 
Y,, the individual maximizes Inc, + aln(z, 
— B+ B +z), subject to the constraint that 
c, + B= y; +Y, +8 — cf; this is also identi- 
cal to the effect of a tax cut that increases y, 
and decreases z, as long as it yields the same 
c?, To see that the optimal first-period con- 
sumption is indeed the same, note that the 
expression to be maximized in equation (7) 
is modified in exactly the same way by the 
Social Security program as it would be by a 
tax-induced rise in y, and reduction in 2. 
Thus a Social Security program has the same 
effect of increasing first-generation consump- 
tion and reducing the second generation’s 
subsequent consumption as an equal-sized 
intergenerational transfer achieved by a tax 
cut. 


IV. A Numerical Illustration 


A numerical example will illustrate the 
potential effect: of income uncertainty on 
consumption, on bequests, and on the im- 
pact of fiscal policy. The specific example is 
obviously arbitrary but indicates the poten- 
tial importance of income uncertainty. In the 
example, the marginal propensity to con- 
‘sume out of the tax-induced increase in dis- 
posable income is almost as large as the 
average propensity to consume. 

Since the results are essentially indepen- 
dent of the units of measurement, I set first- 


>This assumes that the size of the second-period 
benefit is not so large that the individual wants to 
consume more than his entire first-period income. In 
this case, it is still true that the benefit increases first- 
period consumption but by less than the rise that would 
result from an equally large tax reduction. 
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period income equal to unity: y,=1. With 
p=0.5 and Y,=2, the expected value of 
second-period income is also one. The eco- 
nomic specification is completed by setting 
the next generation’s first-period income and 
second-period certainty equivalence income 
both equal to one as well: z,=z,=1. The 
analysis will be done for two alternative 
values of the intergenerational altruism pa- 
rameters: a=] and a=3. 

Consider first the case in which there is 


- no uncertainty. Second-period income is pY, 


=] and is known with certainty. From equa- 


tion (12), the optimal bequest is B**= 


max[4a/(2+ a)—2,0]. Thus with a=1 the 
individual gives too little weight to the next 
generation to make any bequest and B** = 0. 
In this case the individual consumes. all of 
his income in each period: cf* = c}* =1.0. 
With a= 3, there is enough weight on the 
next generation’s welfare to induce a be- 
quest: B** = 0.4 and cf* = c$* = 0.8. 

When second-period income is uncertain, 
the optimal value of c, is given by equation 
(13). With a=1, cf = 0.6311, whereas a= 3 
implies c¥ =0.5937. In both cases, first- 
period consumption is substantially less than 
it would be if the same expected second- 
period income could be anticipated with cer- 
tainty. This reflects both the precautionary 
demand for saving (against the risk that 
y,=0) and the saving for subsequent be- 
quests (if y, = 2). 

If y,=0, the individual will choose to 
make no bequest with a =1 or with a= 3. In 
contrast, if y, = 2 the individual will choose 
a bequest of B*= 0.1844 with a=1 and 
B* =1.3047 with a=3. Thus with a=1 the 
income uncertainty increases the average be- 
quest from B**=0 to pB*=0.0922 and 
with a=3 the income uncertainty increases 
the average bequest from B** = 0.40 to pB* 
= 0.6524. 

Consider now the effect of a fiscal policy 
that increases the initial generation’s first- 
period disposable income from y,=1.0 to 
y, =1.1 and reduces the corresponding dis- 
posable income of the next generation from 
zı =1.0 to z; =.9. This raises the first-period © 
consumption from cf = 0.6311 with a=1 and 
y, =1.0 to cf = 0.6896 with a=1 and y, = 
1.1; the increase of 0.0585 implies a marginal 
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propensity to consume out of the fiscal 
transfer of 0.585, almost as high as the initial 
average propensity to consume of 0.631. 
Similarly, with a= 3, first-period consump- 
tion rises from cf = 0.5937 to cf = 0.6434, 
implying a marginal propensity to consume 


out of the fiscal transfer 0.497, approxi-. 
mately 85 percent of the average propensity. 


to consume. 

The fiscal transfer induces an kaea 
bequest, although not a large enough in- 
crease to maintain the consumption -of the 
next generation. This is true even if attention 
is limited to the case in which y, =2 so that 
a bequest is made. For example, with a=1 
the bequest when y,=2 rises from. B* = 
0.1844 to B* = 0.2552 but the increased be- 
quest of 0.0708 is less than the increased tax 
of 0.10 paid by the next generation. More- 
over, the fiscal transfer only raises the aver- 
age bequest. from 0.5(0.1844) = 0.0922 to 
0.5(0.2552) = 0.1276, an increase of 0.0354 
in ‘comparison to the. universal tax rise of 
0.1000. Similarly, with a=3, the bequest 


when y, = 2 rises from B* =1.3047 with yy 
=1.0 to B* =1.3674 when y, =1.1. The in- 


creased bequest (0.0627) is slightly. smaller 
then with a=1 and offsets less than two- 
thirds of the tax increase even among’ those 
who receive a bequest. More generally, the 
average bequest rises from 0.5(1.3047) = 
0.6524 to 0.5(1.3674) = 0.6837, a rise of 
0.0313 or less than one-third of the’ average 
tax increase. 


v. Concluding Comment 


This paper has shown how the inability of 
individuals to predict: accurately their sub- 
sequent earnings: can cause fiscal transfer 
from future generations to the current gen- 
eration to raise current consumption. When 
earnings uncertainty makes individuals un- 
certain about whether they will subsequently 
wish to make a bequest, Ricardian equiv- 
alence fails. Even an economy in which all 
bequests are altruistic will behave in a non- 
Ricardian way when income uncertainty 
causes bequests to be uncertain. 

Unlike the uncertainty that arises because 
the time of death is unknown, the unpredict- 
ability of individual future income cannoi be 
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avoided even in principle by an annuity 
market or other insurance market. The un- 
certainty cf personal earnings is unavoidable 
because of the moral hazard problem in- 
volved in trying to. ensure individual earn- 
ings. , 

The very simple model developed in this 
paper can demonstrate the potential impor- 
tance of earnings uncertainty and the gen- 
eral inapplicability of Ricardian equivalence. 
It also shows how the. individual’s uncer- 
tainty. about his future income can reduce. 
consumption and increase the probability 
and expected size of bequests. It would be 
desirable to extend this analysis to a more 
realistic specification of uncertainty and to 
analyze the implications for capital accumu- 
lation, income distribution, and fiscal policy 
in an infinite horizon model. 
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_ Asset Prices, Commodity Prices, and Money: 
A General Equilibrium, Rational Expectations Model 


_ By GLENN W. BOYLE AND LESLIE YOUNG* 


An expected utility-maximizing investor spends his portfolio income on commod- 
ities and real balances. Commodity prices and asset payoffs are determined 
endogenously in general equilibrium. The impact of commodity prices on investor 
welfare yields surprising relationships among the expected returns required on 
various assets, for example, real (monetary) disturbances can generate a negative 
(positive) correlation between inflation and equity payoffs but the expected 
nominal return on the equity can still be less (greater) than the nominal interest 


rate. 


This paper develops a consumption-based 
model of asset pricing which integrates the 
real financial and monetary sectors of the 
economy. Unlike most earlier consumption- 
based models which treated the probability 
distributions of asset payoffs and future 
commodity prices as exogenous, we derive 
these distributions endogenously within a 
general equilibrium model by assuming ra- 
tional expectations. This yields new insights 
- into the implications of inflation and real 
sector activity for asset pricing. 

The first insights concern the role of equi- 
ties as hedges against inflation. Zvi Bodie 
(1976, p. 459) defined the effectiveness of 
common stocks as an inflationary hedge as 
“the. extent to which they can be used to 
reduce the risk of an investor’s real return 
which stems from uncertainty about the fu- 
ture level of prices of consumption goods.” 
Many other definitions of an inflationary 
hedge appear in the literature, all emphasiz- 
ing the ability of the asset to insulate the 


*Graduate student and V. F. Neuhaus Professor of 
Finance, Finance Department, University of Texas at 
Austin. The University of Texas provided partial re- 
search support to Glenn Boyle via an Abell-Hanger 
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via a Summer Research Award from the Graduate 
School of Business. We are grateful to a referee for 
helpful comments. Í 

1 Qur departures from the literature are discussed in 
Section I. 


24 


consumer against price fluctuations by yield- 
ing nominal returns which are positively cor- 
related with such fluctuations. Equities have 
traditionally been regarded as inflationary 
hedges because their returns were presumed 
to have this property. Hence the challenge 
posed by the recent empirical evidence which 
indicates that this correlation is negative.” 
We shall argue that such a negative corre- 
lation can be reconciled with our intuition 
that equities are desirable elements of a 
portfolio in an inflationary environment. The 
empirical evidence of such a correlation ap- 
pears paradoxical only because the above 
definitions of an inflationary hedge bypass 
the central issue in valuing assets in an infla- 
tionary environment. An investor is gener- 
ally not directly interested in reducing uncer- 
tainty about real returns as such, so the fact 
that an asset offers stable real returns need 
not imply that it commands a premium in 
financial markets. Rather, an investor choos- 
es his portfolio to maximize his expected 
utility. The first-order conditions for this 
maximization imply that an equity will be an 
attractive element of a portfolio in an uncer- 
tain inflationary environment, commanding 
a price premium over its discounted ex- 


? Jeffrey Jaffe and Gershon Mandelker, 1976; Charles 
Nelson, 1976; Eugene Fama and William Schwert, 1977; 
Zvi Bodie, 1976; and Eugene Fama, 1981, also docu- _ 
ment a negétive correlation between inflation and real 
stock returns. 


VOL. 78 NO. 1 


pected return, if and only if its nominal 
payoffs are positively correlated with the in- 
vestor’s marginal utility of nominal income. 
The impact of inflation on the latter term is 
complex, depending on the nature of the 
shocks generating the inflation and on the 
preferences of the investor. If there were a 
negative correlation between the marginal 
utility of income and inflation, then it would 
be precisely because equities have nominal 
returns which are negatively correlated with 
inflation that they would be desirable as 
hedges against inflationary shocks, com- 
manding a price premium over their dis- 
counted expected return, or equivalently, 
having an equilibrium expected rate of re- 
turn lower than the nominal interest rate. 
The. difficulty with assessing the above 
argument is that the postulated correlations 
concern the marginal utility of income, which 


is unobservable. In this paper, we derive the 


correlation structure of asset payoffs and 
commodity prices within a general equi- 
librium model of the underlying economy 
with explicitly modeled disturbances in out- 
put and the money supply. We then de- 
termine whether there are ranges of values of 
the structural parameters of the economy 
(risk attitudes and income and price elastici- 
ties of demand) that yield the correlations 
postulated. Under real disturbances, there 
indeed exist parameter values which imply 
not only a negative correlation between in- 
flation and nominal equity returns (con- 
sistent with the empirical results noted above) 
but also a positive correlation between asset 
payoffs and the investor’s marginal utility of 
nominal income. Thus, under real dis- 
turbances, the observed negative correlation 
between inflation and nominal equity payoffs 
is indeed consistent with equities command- 
ing a premium as a hedge against infla- 
tionary shocks. On the other hand, if the 
inflation were due to monetary disturbances, 
then a positive correlation between nominal 
equity payoffs and commodity prices obtains 
-——but equities then, ironically, turn out to be 
poor inflationary hedges, requiring an ex- 
pected nominal rate of return higher than 
the nominal interest rate because they yield 
high nominal returns when the marginal util- 
ity of nominal income is low. 


BOYLE AND YOUNG: EXPECTATIONS MODEL 25 


Our model addresses another important 
issue in: asset pricing: the implications of 
random disturbances for the Fisher hypothe- 
sis that inflation is fully incorporated into 
nominal interest rates, that is, that the rates 
of return on real and nominal bonds are 
equal. Since real bonds have a high nominal 
payoff when inflation is high, it might appear 
that the expected nominal rate of return cn 
real bonds required by a risk-averse investor 
would be lower than that on nominal bonds, 
However, the critical condition for the latter 
conclusion to hold is that the nominal payoff 
on the real bond be .positively correlated 
with the marginal utility of nominal income. 
We identify ranges of values for the structur- 
al parameters of our model where this re- 
quirement is violated, so that- the expected 
nominal rate of return required on a real 
bond is higher than that on a nominal bond, 
both in the case of monetary disturbances 
and in the case of real disturbances when 
risk aversion is low. The reverse conclusion 
in the case of real disturbances holds only 
when the direct impact of commodity prices 
on the marginal utility of income is suffi- 
ciently weak. : 

We also address the relationship between 
the real expected rates of return on financial 
assets. Risk-averse investors will require a 
higher expected real rate of- return on assets 
which have a relatively high real payoff when 
the marginal utility of real income is low. 
Under output disturbances, the latter occurs 
in a high output state. In such a State, the 
price level is low so the real. payoff on a 
nominal bond is high. Since the real payoff 
on a real bond is state-independent, the 
equilibrium expected real rate of return on a 
nominal bond exceeds that on a real bond. 
However, we shall see that high output states 
could result in low payoffs to equities, so 
their equilibrium expected real rates of re- 
turn could be less than that on a real bond. 
Under monetary disturbances, the marginal 
utility of real income is constant, so all three 
assets have the same expected real rate cf 
return in equilibrium. 

After relating our work to the literature in 
Section I, we set out the model in Section H 
and confirm that the impact of risk aversion 
on asset prices in a consumption-based model 


26 THE AMERICAN ECONOMIC REVIEW 


depends on the covariance between asset 
payoffs and the consumer’s marginal utility 
of income. The remaining sections relate this 
covariance to the structure of the economy. 
Duality theory provides a neat way of 
analyzing the equilibrium of the commodity 
economy and of incorporating the restric- 
tions on consumer demand implicit in our 
use of real balances in the consumer’s utility. 
function. Section III isolates monetary effects 
by treating a one-commodity monetary mod- 
el. This analysis is extended to the many- 
commodity model of Section IV by analyz- 
ing consumer choice as a two-stage problem 
in which the consumer first divides income 
- between goods and money, then allocates 
goods expenditure across particular goods. 
Section V introduces monetary disturbances 


and compares the expected rates of return , 


on equities and on nominal bonds under 
such disturbances. Section VI considers the 
pricing of real bonds and compares their 
equilibrium expected rate of return with that 
on nominal bonds and on equities. Section 
VII highlights the importance of modeling 


money explicitly. Section VIII briefly consid- . 


ers extensions to the model. 
I. The Literature 


The consumption-based asset pricing 
models of Robert Merton, 1973; Mark 
Rubinstein, 1976; Robert Lucas, 1978; and 
John Cox, Jonathan Ingersoll, and Stephen 
Ross, 1985, dealt with a one-good economy 
where commodity prices did not signal rela- 
tive values and hence had no effect on. asset 
pricing. These models focused on the effects 
of stochastic investment opportunities on as- 
set pricing, bypassing the effects of the sto- 
chastic consumption opportunities associ- 
ated with fluctuating commodity prices. The 
latter effects were treated in a many-com- 
modity model by Frederick Grauer and 
Robert Litzenberger (1979) who obtained 
valuation formulas for nominal bonds and 
commodity futures contracts in terms of the 
covariance between asset payoffs and the 
marginal utility of income. Since the latter is 
not directly observable, the empirical impli- 
cations of such formulas are unclear. Doug- 
las Breeden (1979) extended the two-period 
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Grauer-Litzenberger model to continuous 
time and, in his multi-good framework, re- 
lated asset risk premia to the covariance 
between real asset payoffs and real consump- 
tion.? As in Grauer-Litzenberger (1979), the 
probability distributions of the commodity - 
prices were exogenously given: no attempt 
was made to derive endogenously the sto- 
chastic relationship between asset payoffs 


~ and commodity prices which determines the 


key covariances. Thus, Breeden’s model re- 
cognized (a) the impact of consumption 
preferences on asset demands and asset 
prices and (b) the impact of relative goods: 
prices on consumption decisions but did not 
close the circle by treating (c) the impact of 
consumption decisions on commodity prices 
and asset payoffs. While showing the possi- 
ble effects of random commodity prices on 
asset pricing, he left open the question of- 
whether these effects are consistent with the 
postulated consumption preferences in gen- 
eral equilibrium. Similar comments apply to 
the discrete-time model of John Long (1974). 

In this paper, we maintain the Grauer- 
Litzenberger two-period framework, thereby 
focusing on the implications of consumption 
risk and variable commodity prices for asset 
pricing in an exchange economy. In contrast 
to their model and those. of the other authors 
cited, our model is closed by determining 
commodity prices and asset payoffs endoge- 
nously as general equilibrium responses to 
disturbances in output or the money supply. 
This permits the key covariances to be 
analyzed in terms of such disturbances and 
to be related ultimately to observable struc- - 
tural parameters of the underlying economy. 
Our explicit treatment of money also repre- 
sents a significant departure from the above. 
authors, who expressed prices and asset 
payoffs in “units of account”. or. “dollar 
values,” even though money played no eco- 
nomic role within their models. Perhaps in- 
recognition of this, they frequently stated 


-Douglas Breeden. (1979, Sec. 7). Breeden (1986) 
treats a somewhat different set of issues: the relation- 
ship between real and nominal interest rates and the 
optimal growth paths of aggregate consumption and 
production. i 
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their results on asset returns in “real” terms. 
The empirical interpretation of such results 
poses the usual problems of choosing a price 
index. In any case, there remains the em- 
' pirically important question of how the 
monetary returns to various assets are inter- 
related. To treat this question in-a model 
where prices play an economic role, we in- 
troduce money explicitly into our model of 
consumer choice -and express commodity 
prices and asset payoffs in terms of money. 
Real disturbances then have monetary con- 
sequences via changes in the price level and 
the demand for money. This linkage means 
that real disturbances have stronger effects 
on prices than in a model which does not 
treat money explicitly and reversals of the 
usual implications of risk aversion can occur 
under less extreme conditions. We shall see 
that the abstraction from monetary effects 
would even distort comparisons of the real 
returns on assets. Thus, the omission of 
monetary effects in models of asset pricing can 
be seriously misleading when commodity prices 
play an economic role. i 
. In a multi-period monetary model with 
one commodity and unit velocity of circula- 
tion of money, Theodore Day (1984) showed 
that the real payoff on an equity will be 
negatively correlated with the rate of infla- 
tion under real disturbances. Jean-Pierre 
Danthine and John Donaldson (1986) 
reached a similar conclusion in a one-com- 
modity model in which real balances enter 
the investor’s utility function (thereby admit- 
ting a nonconstant velocity of circulation). 
Our analysis will determine this correlation 
within a model which admits a range of 
commodities and equities.* Unlike the last 
two sets of authors, however, we focus on 
the implications of this correlation for the 
consumption-risk hedging properties of vari- 
ous assets; in particular, for the relationship 
between their equilibrium expected rates of 
return. 
Monetary models in which prices and as- 
set payoffs are endogenously determined 


*See fn. 7 and our discussion after Proposition 6’ for 
the contrast between our results and those of the authors 
just cited. 
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have also been developed by Robert Lucas, 
1982; Lars Svensson, 1985; and Stephen 
LeRoy,.1984a,b. We go beyond these authors 
in providing detailed comparisons of the 


_ equilibrium expected rates of return on vari- 


ous assets in terms of the structural param- 
eters of the economy.’ Our results here 
complement the work.of Lars Hansen and 
Kenneth Singleton (1982), who proceed in 
the opposite direction, estimating values for 
preference parameters from restrictions on 
the form of the utility function and data on 
stock market returns. 


H. The Model 


There are two periods, corresponding to 
the investment and the consumption deci- 
stons of the representative investor. In the 
investment period, the investor allocates his 
wealth W between a riskless nominal bond 
and equities j=1,...,, which constitute ti- 
tles to the firms producing the goods j. In 
this period, the input choices of these firms 
are given but their outputs are uncertain. 
There are z/ units of equity j, each confer- 
ring ownership of 6/ units of good j; where 
6/ is a random variable. The following con 
sumption period reveals the value of 6/ and 
hence the supply @/z/ of good j, after which 
the investor chooses his consumption. The 
usual forces of demand and supply de- 
termine the prices pi(8) of the commodities 
j and the payoffs p/(8)0/ on the equities j 
as functions of the random vector @= 
(6',...,4"). Our analysis initially focuses on 
the relationship between the equilibrium ex- 
pected rate of return on an equity j and the 
nominal interest rate i, or equivalently, be- 
tween the price g/ of equity j and its ex- 


*Lucas (1982) and Svensson (1985) introduced mon- 
ey into.asset pricing via a cash-in-advance constraint. 
LeRoy (1984a,b) introduced real balances into the util- 
ity function. We follow the latter procedure but do not 
impose LeRoy’s assumption that the utility function is 
additively separable in goods and real balances. Such an 
assumption is difficult to reconcile with the usual ra- 
tionalization for real balances in the utility function: 
that they economize on transactions costs. We shall 
consider the work of these authors in more detail in the 
course of stating our own results. 
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pected riskless present value E[ pi(6)0/// 
(1+ i). 

To incorporate money, we suppose that 
during the consumption period, the repre- 
sentative investor derives a benefit from his 
holdings of real balances B—defined as his 
holdings of nominal money M divided by 
_ the price level r, which is a function of the 
vector óf commodity prices p =(p',..., p”), 


B= M/r. 
If X=(X},..., X”) is his goods consump- 
tion vector, then his consumption choices 
are governed by the utility function 
(1) U=U(X,B). 


This utility function can be viewed as the 


reduced form of a system in which the inves-. 


tor’s underlying utility function depends on 
goods and leisure while, for given goods 
consumption, leisure increases with his hold- 
ings of real balances because they permit 
him to economize on time spent in trans- 
actions.° 

-If the investor has income J to spend on 
goods or money, then his budget constraint 
is 


SE p*X* + a(p)B=I. 


The maximization of the utility function (1) 
subject to the constraint yields the vector 
X( p, I) of goods demand functions and. the 
demand function B( p, J) for real balances. 
Substituting these into the utility function U 
yields the indirect utility function 


V( p, I) =U(X(p, 1), B(p, 1). 


This indirect utility function will be used in 
the investment stage of the decision prob- 
lem, which we now describe. 

If the investor owns Z/ units of equity j 
and N dollars of nominal_bonds, then his 
penton income in state Î is > pe(O)akZ* 


°For further discussion of the incorporation of mon- ` 


ey into consumer choices in this way, see, for example, 
Stephen Turnovsky and William Brock, 1980; LeRoy 
1984a; Paul Samuelson and Ryuzo Sato, 1984; and 
Danthine and Donaldson, 1986. 


‘subject to 


Let cov[-, 
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+ N(1 +i, where i is the nominal interest 
rate. During the consumption period, the. 
government introduces the money stock. 
into private hands and this represents- ad- ` 
ditional purchasing power for the investor. 
The investor chooses the Z/ and N to maxi- 
mize his expected utility subject to his wealth ` 
constraint : 


max E [ví p(6), Zp*(6)0*Z* 
ZE, N 


+N(1+i)+p)| 
aq*Z*+N=W, 


where q* is the nominal price of equity k. 
The first-order conditions determining asset 
demands are f 


(2) E| p/(6)0-V,( p(8), Zp (00 zE 
+N(1+i)+p)| ae 
© j=l,.,A 
(3) E[V;(p(8), 2p*(0)0*z* 
—+N(1+i)+n)|(+i) =A, 


where A. is the Lagrange multiplier associ- 
ated with the wealth constraint and sub- 
scripts denote partial differentiation with 
respect to the corresponding variable. To 
simplify our notation, we assume that the 
outside supply of nominal bonds is zero, 
although this is not necessary for our results, 
The supply of equity j is z/. Since the re- 
turns on equities and bonds must equate 
asset demands to these exogenously given 
supplies, we can replace N by 0 and Z/ by 


_z/ in the first-order conditions (2) and (3). 


Eliminating the Lagrange eal A, we 
then obtain 


(4) g/= | 
E| p+(6)0V;( p(6), Sp*(6)0%2* + n)] 
ELV, ( p(6), Sp*(6)0*2* +u) 0+) - 


-| denote the normalized covari- 
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ance between the two arguments, that is, the 
covariance divided by the mean of each 
argument. Then (4) becomes 


qi- E| p(6)6/| (1+ i) 
E| p/(6)0/| /(1+i) 


= cov| p/(6)6/, v,( p(6), | 
Zp*(0)0"z* +n). 


Define the expected nominal (rate of) return 
e/ required on equity j by 


(5) 


1+e/=E| p00] /q/. 
By (5) 
(6) (i-e/)/(1 +e?) 
=cov| p/(8)64,V;,( p(8), 
Zp*(6)0"z*+p)]. 


Equation (5) asserts that the price of equity 
j exceeds the riskless present value of its 
expected payoff by a percentage equal to the 
normalized covariance between that payoff 
and the marginal utility of income. Equiv- 
alently, (6) asserts that the gross nominal 
return on a nominal bond exceeds the gross 
expected nominal return required on equity j 
by a percentage equal to this covariance. 
Thus, the expected nominal return required 
on equity j is less than the nominal interest 
rate if equity j yields a high (low) payoff in 
states where each dollar has a high (low) 
marginal value. If the reverse were true, then 
the expected nominal return required on the 
equity would be greater than the nominal 
interest rate. 

This conclusion is essentially the same as 
that of Grauer-Litzenberger (1979) and holds 
whatever the disturbances generating the 
probability distributions of asset payoffs and 
the marginal utility of income. However, by 
explicitly modeling the relationship between 
these disturbances and commodity prices and 
asset payoffs within a general equilibrium 
model of the economy, we shall be able to 
identify the structural parameters of the 
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economy which determine the sign of the 
key covariances. This is facilitated by Lemma 
1, which is proved in the Appendix: 


LEMMA 1: Suppose that $(@) and ¥(@) 
are functions of the vector Ê of the independent 
random variables 6/. If, for each j, either 
both @ and W are increasing functions of 8/ 
or both_are decreasing functions of 6/, then 
cov[ (8), ¥(A)] > 0. If for each, j, one of 
these functions is increasing and the other is 
decreasing in 807, then cov $(8), ¥(6)] <0. 


Thus, the sign of cov{ p/6/, V,}—and hence 
the relationship between the expected nomi- 
nal return required on equity j and the 
nominal interest rate—depends on the signs 
of the derivatives of p/(6)0/ and V;( p(8), 
= p*(6)0*z* + u) with respect to the output 
disturbances 6/. We shall assume that the 
investor has rational expectations about' the 
distribution of commodity prices so that the 


' above derivatives can be calculated by dif- 


ferentiating the equilibrium conditions in the 
commodity and money markets. This calcu- 
lation would be cumbersome if the equi- 
librium conditions were stated in terms of 
ordinary demand functions because both 
commodity prices and production dis- 
turbances also affect demand via the nomi- 
nal income of the consumer. Instead, we — 
state the equilibrium conditions in terms of 
the investor’s compensated demand func- 
tions, replacing the nominal income argu- 
ment of the ordinary demand functions by 
the investor’s utility level. Similarly, we 
calculate dV, /d0/ by expressing V; in terms 
of dual functions, again bypassing the com- 
plex effects of 6/ on nominal income. Since 
the price index used to define real balances 
can be related to the expenditure function of 
the consumer (whose derivatives give the 
compensated demand functions used to de- 
termine commodity prices), our dual ap- 
proach also neatly integrates the restrictions 
on demand implicit in the use of a price 
index. 


Ill. The One-Good Monetary Model 
Suppose that there is one good G with a 


nominal price v. The investor with income J 
and utility function u(G, B) over that good 
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and real balances B solves the problem 


max u(G, B) subject to rG + 7B =I. 


This yields the ordinary demand functions 
G(r, I) and B(7, I). The compensated de- 
mand functions for G and B give the de- 
mands for goods and real balances as func- 
tions of prices and the consumers utility 
level u. In the one-good case, 7 is the “price” 
of both G and B so their relative price is 
always 1. Hence, at a given level of utility, a 
change in 7 has no effect on demand and 
the compensated demand functions for G 
and B can be written as functions g(u) and 
b(u) of u alone. Throughout, goods and real 
balances are assumed to be normal in con- 
sumption so that g,>0 and b, > 0. 

In state 0, 7 and u are determined by the 
conditions for equilibrium in the commodity 
and money markets: 


(7) g(u) = 62, 

(8) wb(u) =p. 

Differentiating this system with respect to ð, 
(9) — Bylle = 2, 

(10) 
By (7), (9), and (10), 


big + qb ug =Q. 


(11) dlogr/dlogð = 0a, /n = — gb, /bg,. 


An immediate implication of (11) is that the 
real payoff on the equity is negatively corre- 
lated with inflation, a conclusion consistent 
with the empirical findings. of Bodie (1976) 
and Eugene Fama (1981). Moreover, if we 
interpret @ as an index of real activity then 
Fama’s explanation for this phenomenon ap- 
plies in our model: real activity is correlated 
positively with equity returns and negatively 
with inflation.’ 


TA similar result was obtained by Theodore Day in a 
multi-period model under more restrictive assumptions 
on consumer preferences than those utilized here. In his 
framework, the quantity theory of money with constant 
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When u = V(r, I), 


(12) B, i bv; and G; = Bult» 


and by (11) and (12), 
(13) dlog(7@)/dlog 6 =1—n/£, 


where »=JB,/B and = IG,/G are the 
income elasticities of demand for real bal- 
ances and goods. Since expenditure on these 
items exhausts the investor’s income, 


(14) n>1 if and onlyif é<1. 
(13) and (44) yield 


PROPOSITION 1: In the one-good model 
with disturbances to output, 


1>(<)q 


The intuition is as follows. An increase in 
6 increases the supply of the good, so 7 
must fall to increase the demand for the 
good. Both the good and real balances have 
the same price 7 so the fall in ~ has no 
substitution effect and equilibration occurs 
solely via its income effect, If 1>(<)y, 
then increases in income have a relatively 
small (large) effect on the demand for B and 
therefore a relatively large (small) effect on 
the demand for G. Consequently, the re- 
quired fall in a is relatively small (large) and 
the overall effect of @ on the equity payoff 
m(0)0 is positive (negative). 


implies d( 18) /d6 > ( < )0. 


velocity holds so that a 1 percent rise in output leads to 
a 1 percent fall in the price level. As can be seen from 
(11), this: conclusion is obtained in our framework if 
and only if we impose homothetic preferences over G 
and B. Danthine and Donaldson also obtain a similar 
result in their model, which admits a nonconstant veloc- 
ity of circulation. The latter authors recognized (Result 
5.4, p. 565) that the correlation between the nominal 
payoff on the equity and real output disturbances de- 
pends on the elasticity of the output price with respect 
to output but they did not relate the outcome to un- 
derlying structural parameters, a as we shall do in Propo- 
sition 1. 
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We now calculate dV, /d@ using a method 
which is also valid in the n-good model. The 
budget constraint on consumption choices 
implies that 


ag(V(a,1))+2b(V(a,I)) -i 


Differentiating this with respect to J yields - 


(15) V, =1/7(8u + b,), 
7 m when u=V(7;J). 
Therefore, 
(16) Vir/Vr= —(8uu + buu)Vr/ (8u + bu) 
and 
(17) dlogV,/dlog8 
=d log r/d log 8 
— (Guu + buu)Oug/ (8u + bu) 


(18) - =Ougb,/b+ 0u V/V 


by (10) and (16) 
(19) = .=(n-p)6u,/IV, 
by (12), 


where p = — IV,,/V, is the investor’s coeffi- 
cient of relative risk aversion. Since (9) im- 
plies that u, > 0, we have 


PROPOSITION 2: In the one-good model, . 
n>(<)p implies dV,/dé > ( < )0. 


As shown in (15), a rise in @ affects V, in 
two ways: through utility u and through the 
price level 7. The rise in @ raises u (see (9)) 
so, for fixed r, this reduces the marginal 
utility of income V, in proportion to the 
investor’s coefficient of relative risk aversion 
p (the second term in (17)). For fixed u, the 
fall in v induced by the rise in @ will raise 
the marginal utility of income V, (the first 
term in (17)). Given a fixed nominal money 
supply, the extent of the fall in the price 
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 level—and hence of the rise in V,;—is pro- 


portional to the income elasticity of demand 
for real balances ņ. Proposition 2 states that 
the overall effect of @ is to raise the marginal 
utility of income if the income elasticity of 
demand for real balances exceeds the coeffi- 
cient of relative risk aversion. 

Combining Propositions 1 and 2 via 
Lemma 1 and invoking (6), we have 


PROPOSITION 3: In the one-good model 
with output disturbances, 


(A) Ifp>(<)n>(<)l, then e <i. 
(B) If1>(<)n and p>(<)n, 
| | then e >i. 
(A) confirms that there are values of the 


structural parameters of the economy under 
which the expected nominal return required 


- on the equity will be less than the nominal 


interest rate. This unexpected outcome oc- 
curs if either nominal equity payoffs or the 
marginal utility of nominal income respond 
to real output @ in an unconventional fash- 
ion. The first case arises when 4 >1 so that a 
rise in 8 decreases the nominal payoff to the 
equity. If, in addition, p > y then the domi- 
nant effect.of 8 on the marginal utility of 
nominal income V, is via the rise in utility so 
V, falls with @. Thus, nominal equity payoffs 
are positively correlated with the marginal 
utility of nominal income and the expected 
nominal return required on the equity is less 
than that on the nominal bond—whose 
nominal payoffs are fixed. The second case 
arises when 7 <1 so that a rise in @ increases 
the nominal payoff to the equity. If, in ad- — 
dition, p<, then the dominant effect of @ 
on the marginal utility of nominal income is 
via the fall in the price level, so V; increases 
with @. Once again, there is a positive corre- 
lation between the nominal equity payoff 
and the marginal utility of nominal income 
so the expected nominal return required on 
the equity is less than the nominal interest 
rate. 

This last conclusion provides an interest- 
ing perspective on equities as hedges against 
inflation. The conventional view is that equi- 


32 THE AMERICAN ECONOMIC REVIEW 


ties serve this role because they represent 
claims on real assets and hence have nomi- 
nal returns which are positively correlated 
with inflation. However, several studies have 
documented a negative correlation. Such a 


correlation arises in our model when 1> 4: 


Proposition 1 implies that @ is then posi- 
tively correlated with the nominal payoff on 
the equity, whereas (11) implies that @ is 
negatively correlated with the price level. 
However, as Proposition 3 shows, a premium 
could still be paid for the equity because it 
provides a hedge against the shocks gener- 
ating the inflation: if p <n then the equity 
yields high payoffs when the marginal utility 
of income is high so that its equilibrium 
expected nominal return is lower than the 
nominal interest rate. Thus, by expliciily 
modeling the economy’s response to real 
shocks and the investor’s optimal portfolio 
choices in the face of these shocks, we have 
established that there are a range of parame- 
ter values implying not only a negative correla- 
tion between nominal equity payoffs and infla- 
tion but also a price premium for equities as 
hedges against the shocks generating the infla- 
tion. 

Proposition 1 also shows that if 7 >1 then 
the real disturbances lead to a positive corre- 
lation between inflation and nominal equity 
payoffs. However, if p>, then this out- 
come occurs in conjunction with an equi- 
librium expected return on the equity which 
is higher than the nominal interest’ rate. 
Ironically, the equity is then a poor infla- 
tionary hedge because it yields high payoffs 
- when the marginal utility of income is low. 
In an n-good model in which the investor’s 


preferences over goods are homothetic and 


the outputs of all goods are subject to per- 
fectly correlated disturbances which leave 
output ratios unchanged, relative commodity 
prices will be unaffected by the disturbances. 
Hence, we effectively have a one-good, one- 
equity model and all the above remarks apply 
when we interpret @ as an index of real 
activity. Our analysis of the one-good model 
turns out to be revealing even in the general 
many-good case with uncorrelated distur- 


8See the references in fn. 2. 
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bances in output because it captures the 
effects of these disturbances on the investor’s 
choice between real balances and goods as a 
whole. It remains only to treat the effects 
arising from substitution among the various 
goods. This is undertaken in the following 
section. 


IV. The Many-Good Monetary Model 


Our analysis of the multi-good model ex- 
ploits the restrictions on consumer prefer- 


` ences which are inherent in the use of a price 


index 7( p) to define real balances. Samuel- 
son and S. Swamy (1974) showed that, in 
order for the price index to be invariant with 
respect to the consumer’s income level, it is 
necessary and sufficient that his preferences 
over goods be homothetic. Moreover, if real 
balances (money balances divided by the 
price index) are to function as an indepen- 
dent argument in the utility function, then 
the price index must also be invariant with 
respect to the level of this argument, that is, 
consumer preferences over goods must be 
independent of B. Thus, we also require that 
the utility function U over goods and real 
balances be weakly separable in the goods 
vector X and in real balances B, that is, we 
require that there exist functions G(X) and 
u(G, B) such that the consumers utility 
function has the form:? 


(20) U(X, B) =u(G(X),B). 


Since U is homothetic in X, we can choose u’ 
and G so that G is, in fact, homogeneous of 
degree 1. Henceforth, we use such a repre- 
sentation. 

The consumption problem of the investor, 


s X 
max u(G(X),B) 
subject to p*X*+a(p)B=TI, 


°The restrictions can be relaxed by supposing that 
the investor’s utility is a function of goods consumption, 
nominal money balances, and commodity prices. How- 
ever, the results then become complex and difficult to 
interpret. Samuelson and Sato discuss this more general 
way of including money in the utility function and the 
particular functional form that we have used. 
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can be analyzed in two stages. First, given 
any expenditure J’ on goods, the investor 
allocates I’ among the various goods X/ by 
solving the “pure goods” problem 


max G(X) subject to Sp*xk =T. 


This yields the “pure goods” demand func- 
tions X’( p, J’), which, substituted back into 
G, yields the “pure goods” indirect utility 
function G(X’( p,1')). inverting this as a 
function of J’, we obtain the “pure goods” 
expenditure function e’( p,G). Since G is 
homogeneous of degree 1, this expenditure 
function has the form 


(21) e'(p,G)=ê(p)G, 


where ê( p) is a function of p alone, as the 
notation indicates. (21) implies that deflating 
the expenditure e’ on goods by é( p) yields 
G, the investor’s real expenditure on goods. 
Thus, é(p) is simply the price index for 
goods—which we have previously called 
a( p). The choice of a particular G and u to 
represent U in (20) serves to normalize this 
index. The upshot is that 


(22) e'(p,G)=a(p)G. 


The second stage of the investor’s con- 
sumption choice is to allocate expenditure 
optimally between goods and money. He 
solves 


G,B 
as 


e’(p,G)+m(p) B=. 


Substituting from (22), this becomes 


subject to 


G,B 
max u( ) 


m(p)G+a(p)B=I. 


Formally, this is the same problem as that 
treated in Section IJI, involving an investor 
with income J and utility function u(G, B) 
over the two “goods” G and B, each with 
price +. The compensated demand function 
g(u) and b(u) already introduced for that 


subject to 
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problem will be used again in this new con- 
text. b(u) continues to give the compensated 
demand function for real balances in the 
many-good problem. 


Standard duality results!® imply that the 


' derivative of the expenditure function (22) 


with respect to p/ gives the demand for good 
j when the real expenditure on goods is G. 
Substituting g(u) for G in this derivative 
then gives the compensated demand func- 
tion for good j when his utility is u, . 


~/(p,u) = g(u)m(p), 


where 7 = An /api. In state f = (6',..., 0”), 
the equilibrium conditions in the goods and 


‘money markets are 


(23) glu)m (p) = 607z, 
J= Len 
(24) b(u)a(p) =n. 


These n+1 equations determine the n+1 
variables p/ and u. Differentiating (24) with 
respect to 6/ yields 


(25)  bdw/d0i+ mb, du/d0/ = 
J= bLs 


Thus, equations (15)-(19) in our calculation 
of dV, /d0 in the one-good model remain 
valid for the calculation of dV,/ d@/ in the 
many-good model. Moreover, it is readily 
checked that du /d6/> 0. We therefore have 


PROPOSITION 4: In the many-good model 
with disturbances @/ in the output of good j, 


n>(<)p implies dV,/dé/> (< )0, 


Jehan 


We now calculate the impact of dis- 
turbances to the output-of good 1 on com- 
modity prices in the model with two goods. 
To simplify notation, “0” shall be used to 


10 See Hal Varian, 1984, p. 123. 
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denote this disturbance until further notice, 
while 7,;= 0 2/3 pap”. Differentiating (23) 
and (24) with respect to k in the two- oeooe 
model yields 


ETa 8% gum P z 
(26) | gma gmn gum || pê 
bm, bm, bm || ug 


O © 


This system can be solved for på, pj, and ug 
by applying Cramer’s rule and simplifying 
the resulting determinants using the relation- 
ships among the derivatives of aw arising 
because 7 is homogeneous of degree 1. To 
express the outcome in a tractable form, let 
n and € again denote the income elasticities 
of demand for real balances and goods," let 
_&/ denote the compensated own price elastic- 
ity of demand for good j (defined so as to 
be positive), and let s/ be the share of goods 
expenditure falling on good j. To avoid 
confusion between superscripts and expo- 
nents, our convention is that the latter shall 
be used only in conjunction with brackets 
indicating the exponentiated term. After 
some simplification (see the pee we 
have 


(27) dlog( p'6)/d log é 
=1-s!n/§-(s?)’/e, 

(28) dlogp?/dlog@=—s'y/é+ pee 

(29) dlog1/dlog@=—s!y/E<0, 

(30) dlog( p'8/m)/d log 8 =1—(s?)*/el, 

(31) dlog{ p*/7)/dlog6=s s/e: >0, 

(32) du/dlogð =s'IV,/E>0. 


These equations derne the impact of the 


H Our homotheticity assumption implies that all 
goods have the same income elasticity of demand. 
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disturbance @ in the output of good 1 on the 
nominal and real returns to the two equities: 


PROPOSITION 5: In the two-good model: 


(A) {1-(s2)'/8}E/s'> (<) 
implies d(@p')/d8 > ( < )0, 


E)  1-(s2)*/b>(<)o 
implies d(Op'/a)/d0 > ( < )0, 


(C)  s?*/et> (<<) 
implies dp*/d6 > ( < )0, 
(D) d( p?/w)/d8 > 0. 


The intuition for (A) is as follows. A rise 
in @ increases the supply of good 1. To 
restore equilibrium, p! must fall. As in the 
one-good case, if 7 is small (implying that £ 
is large), then a fall in p! has a large income 
effect on the demand for goods. In addition, 
a change in p? now also has a substitution 
effect—which will be large if the com- 
pensated own price elasticity of demand e! is 
large. In these circumstances, the required 
fall in pt is relatively small so an increase in 
0 increases the payoff p'(@)@ on equity 1. 
The reverse is true if the inequalities are 
reversed. (B) shows that the impact of @ on 
the real payoff on equity 1 depends only on 
the strength of substitution effects, as mea- 
sured by the compensated elasticity of de- 
mand t: under homothetic goods prefer- 
ences, income effects do not affect relative 
commodity prices. 

Regarding (C), note that by (29), the rise 
in @ certainly increases the consumer’s util- 
ity. If ņ is small (so that £ is large) then this 
increase in utility leads to a strong increase 
in demand for good 2 via the income effect. 
Moreover, if e! is small then the substitution 
effect of the fall in p! leads to a relatively 
weak decrease in the demand for good 2. 
Hence, the price of good 2 will tend to rise. 
The reverse conclusion holds if the inequali- 
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ties are reversed. (D) shows that the rise in 8 
certainly increases the price of good-2 rela- 
tive to the price level and hence the real 

return to equity 2: under homothetic goods 
~ preferences, income effects do not affect rel- 
ative prices so the relative price of good 2 
must rise in order that the increased supply 
of good 1 be absorbed via substitution effects. 

Combining Propositions 4 and 5 via 
Lemma 1 and using (6) we have 


PROPOSITION 6: In the two-good model 
with. disturbances in the output of good 1, 

(A) If p >(<)n >(<){1—(s2)/e!} 
£/s‘, then the expected nominal return re- 
quired on equity 1 is lower than the nominal 
interest rate. | 

(B) If {(1—(s?)*/e}E/s'> (<)n and p 
>(<)y, then the expected nominal return 
required on equity 1 is higher than the nominal 
interest rate... l 

(C) If s?/Ż$>(<)n>(<)p, then the 
expected nominal return required on equity 2 
is lower than the nominal interest rate. 

(D) If §s’/e'>(<)n and p>(<)n, 
then the expected nominal return required on 
equity 2 is higher than the nominal. interest 
rate. l 


The rationale for Proposition 6 is a direct 
extension of that for the one-good model 
given after Proposition 3. Regarding (A), if 
n> {1—(s7)*/e'}&/s' and p > n, then a rise 
in @ reduces both the nominal payoff to 
equity 1 and the marginal utility of nominal 
income. The positive correlation between 
these two terms implies that the expected 
nominal return required on equity 1 will be 
lower than the nominal interest rate. The 
same conclusion holds when the two in- 
equalities in the hypothesis of (A) are re- 
versed: the rise in ĝ raises the nominal payoff 
to equity 1 but also raises the marginal util- 
ity of nominal income (via its effect on the 
price level). The rationales for (B)-(D) are 
similar. 

Using the multidimensional version of 
Lemma 1, we can extend Proposition 6 to 
the case where there are uncorrelated dis- 
turbances in both outputs. The payoffs on 
each equity would then be a function of the 


TAIRA RIPARIAN en ENE 


‘BOYLE AND YOUNG: EXPECTATIONS MODEL : 35 


disturbance vector (61,67). Proposition 4 
gives the impact of each disturbance on the 
marginal utility of nominal income while 
Proposition 5 can be modified to ‘give the 
impact of the disturbance 67 in the output 
of good 2 on the nominal payoffs on the two 
equities by interchanging the indices 1 and 2 
for goods and equities. We refer to the re- 
sulting conclusions as Propositions 5’A, 5’B, 
etc. The multidimensional version of Lemma 
1 can then be used to combine Propositions 
4 with 5A and 5’C to obtain Proposition 6°A 
and 6’B below. 


PROPOSITION 6’: In the two-good model 
with disturbances in the outputs of both goods, 

(A) If p> (<)n>(<){1-(s?)*/e}é/s" 
and &s\/e < ( > Jn, then the expected nomi- 
nal return required on equity 1 is lower than 
the nominal interest rate. | 

(B) If ¿s/e > (<m, (1-(s?)?/e}&/s! 
>(<)n and p>(<)n, then the expected 
nominal return required on equity 1 is higher 
than the nominal interest rate. 


The corresponding results (C) and (D) for: 
equity 2 can be obtained from (A) and (B) 
by interchanging indices 1 and 2 for goods 
and equities. 

The above analysis permits us to extend 
our earlier remarks regarding equities as 
hedges against inflation to the case where 


there is more than one good and source of 


real disturbances.!* Proposition 5(A) implies 
that if {1—(s*)?/e'}é/s' >n, then the dis- 
turbance 91 in the output of good 1 is corre- 
lated positively with the nominal payoff on 
equity 1 and negatively with the price-level 7 
(see (29)). Proposition 5’C implies that if 
fs!/e* >n, then the disturbance 0? in the 
output of good 2 is correlated positively with 
the nominal payoff on equity 1 and nega- 
tively with the price level 7. The correspond- 
ing statements regarding the effects of dis- 
turbances 0? and 0! on equity 2 can be 


121f there were two goods but only one disturbance 
then, in the remarks that follow, the hypotheses <e- 
quired to determine the impact of the disturbance @? 
would become otiose. l 
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obtained by interchanging indices 1 and 2 in 
the above hypotheses. The resulting four hy- 


potheses ensure a negative correlation be- 


tween the nominal payoff on each equity and 
the price. level in response to either real 
disturbance. If, in addition, we have p <n, 
then each equity would yield high nominal 
payoffs when the marginal utility of income 
is high and would have an equilibrium ex- 
pected nominal return lower than the nomi- 
nal interest rate because it provides a hedge 
against the shocks generating the inflation. 

Similarly, by Propositions 5’B, D, and the 
counterparts of these propositions obtained 
by interchanging the indices 1 and 2, if 
1>(s*)?/e! and 1> (s*)*/e’, then the real 
payoff on each equity is negatively corre- 
lated with inflation in response to dis- 
turbances in either output. However, all the 
hypotheses invoked in the last paragraph 
could still hold, so both equities could still 
have an equilibrium expected nominal rate 
of return lower than the nominal interest 
rate. Thus, in our two-good model, Fama’s 
argument that the observed negative correla- 
tion between real equity returns and infia- 
tion is driven by real disturbances could be 
valid,. but this phenomenon is compatible 
with equities commanding a premium as 
hedges against the disturbances generating 
the inflation. While confirming Fama’s analy- 
sis, we have partially removed the puzzle which 
motivated that analysis. 

As in the one-good case, it is also possible 
to identify circumstances where real dis- 
turbances lead to a positive correlation be- 
tween inflation and equity payoffs but where 
the expected nominal return on the equities 
is higher than the nominal interest rate. The 
extension of our analysis to n goods and 
equities is routine: the hypotheses determin- 
ing the outcomes would merely involve n —1 
compensated demand elasticities. 


V. Monetary Disturbances 


Suppose that there are no output dis- 
turbances but that, during the investment 
period, the investor is uncertain about what 
the level of the money stock p will be during 
the consumption period. This might reflect 
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uncertainty about the government’s future 
monetary policy. Commodity prices p/ will 
now be a function of p. According to (6) and 
Lemma 1, the expected returns on equities 
can be compared with the nominal interest 
rate by calculating the impact of p on p’ 
and V;. This is easily achieved by exploiting 
the homogeneity properties of the functions 
in the system (23) and (24) determining com- 
modity prices. Consider a vector p and a u 
satisfying this system. Since 7(p) is homo- 
geneous of degree 1 in p and 7,( p)i is homo- 
geneous of degree 0, a 1 percent increase in 
u on the right side of (24) accompanied by a 
1 percent increase in each p} would leave 
the system still in equilibrium. It follows that 


(33) pi=pi/u>O0  j=1,..,n. 


The 1 percent in p increases the consumer’s 
income J by 1 percent also. Since V,( p, I) is 
homogenecus of degree — I in(p, J), it fol- 
lows that a 1 percent increase in u decreases 
V, by 1 percent, that is 


(34) dV, /du=-V,/u<0. 


Thus, an increase in the money stock in- 
creases nominal payoffs to equities just when 
it reduces thé marginal utility of nominal 
income by inflation. It follows that, under 
monetary disturbances, the expected nomi- 
nal return required on equities exceeds the 
nominal interest rate. We now calculate this 
premium explicitly. 

Let p/(p) and v,(p) denote respectively 
the price of good j and the marginal utility 
of nominal income as functions of the mon- 
ey stock p. Normalizing the deterministic 
value of each @/ to equal 1, we have the 
iollowing analogues to (5) and (6) 


(35) (i—e/)/(1+e!) 


_ g@- El p(»)|/0+8) 
E| p4(n)|/+i) 


=cov| p/(11), v,(»)]. 
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By (33) and (34), p/() fluctuates in propor- 
tion to p and v,(p) fluctuates in proportion 
to 1/p so p/(p)/E{ p*(u)] =p /E[] and 
v,(H)/E[v;(e)| = /p)/E[1/p). Recalling 
that cov [-,-] denotes the normalized covari- 
ance, we conclude that 


(36) cov| p/(), o,(#)] =cov[y,1/p]. 
Equations (35) and (36) imply that 


(37) (i-e/)/(1+e/) 


_ g@- El p(w)|/0+i) 
E| p*(u)|/0+ 2) 


=cov[p,1/p]. 
Since cov[p,1/p] < 0, (37) implies 


PROPOSITION 7: Under monetary distur- 
bances, the gross expected nominal return re- 
quired on each equity j exceeds that on a 
nominal bond by a percentage equal to the 
absolute value of the normalized covariance 
between u and 1/p. Equivalently, the price of 
each equity j is less than the riskless present 
value of its expected payoff by a percentage 
equal to the absolute value of this normalized 
covariance. This covariance is independent of 
consumer preferences and of j so, under mone- 
tary disturbances, the percentage rate at which 
the price of any equity is discounted for risk is 
the same for any risk-averse representative 
investor. 


Since (33) implies that, under monetary 
disturbances, the payoffs on all equities are 
positively correlated with inflation, it might 
appear that they would be good hedges 
against changes in inflation due to such dis- 
turbances. The above analysis shows that the 
reverse is true: since equities yield high 
nominal payoffs when the marginal utility of 
nominal income is low, their equilibrium ex- 
pected nominal return is higher than the 
nominal interest rate. 

It is a routine matter to show that under 
monetary disturbances, the expected real re- 
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turn required on an equity equals that on 
nominal bonds. 


VI. Real Bonds and the Fisher Hypothesis 


Under certainty, the Fisher hypothesis 
states that one plus the nominal interest rate 
equals one plus the real interest rate multi- 
plied by one plus the inflation rate. When 
inflation is uncertain, it might appear that 
the certainty equivalent version of this hy- 
pothesis would overstate the expected return 
required by risk-averse investors on real 
bonds, which provide automatic compensa- 
tion for changes in the price level. Several 
authors have gone beyond this to show how 
the relationship between the returns on the 
two bonds depends on the covariance be- 
tween their payoffs and the marginal utility 
of income. In this section, we go further still 
to relate this covariance to the nature of the 
stochastic disturbances and the structure of 
the underlying economy. 

The Fisher hypothesis has two equivalent 
interpretations under certainty: that the 
nominal returns of real and nominal bonds 
are the same or that the real returns on the 
two bonds are the same. The question of 
how Fisher parity 1s modified by uncertainty 
can be approached by comparing either the 
nominal or the real expected returns of the 
two bonds. Jensen’s inequality implies that 
the expected value of the inverse of next 
period’s price level exceeds the inverse of the 
expected value of that price level, so each 
comparison constitutes a distinct approach 
to this question. Earlier authors focused on 
the comparison of the real returns on the 
two bonds. 

In addition to the assets already intro- 
duced, we now suppose that there is a “real 
bond” whose nominal payoff increases in 
proportion to the price level v. If the real 
(rate of) return on this bond is r and the 
price level in the investment period is nor- 
malized to 1, then one dollar’s worth of real 
bonds will pay (1+ 7) dollars in the con- 


43This follows immediately from Propositions 9B 
and 10B below. 
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sumption period. If the investor buys -R dol- 
lars of real bonds, then his į income in state @ 
iS 


I= Sp*6*Z*+N(1+i)+RAtr)rth. 
and his investment problem is 


max E|V{ p(6), =p*(6)0*zZ* 
ZÉ, R,N 


$ $ 


+ R(1+r)a+N(1+ i)+ »)| 


subject to Bg*z' +N+R=W. 


The first-order condition associated with the 
choice of R is 


(38) E[m(p(6))V;(p(8), Zp*(8)0*z* 
+aR(1+r)+N(1+i)+p)] +r) =. 


Eliminating between (38) and (3) and as- 
suming that the outside supply of real bonds 
is also zero, we conclude that the equi- 
librium returns on the two assets satisfy 


(39) (1+i)/(1+r) 
= E[a]{1+cov[z, V,( p(8), 
Sp*(G)0*%* +u)]}. 
This is sumilar to the relationship derived by 
Grauer-Litzenberger (1979). We now relate 
the covariance in (39) to structural parame- 


ters of the economy..A routine extension of 
our analysis of the two-good model implies 


that (29) continues to hold in the n-good ` 


case, that is, 
(40) denaii- <Q. 


Combining Proposition 4 and (39) using 
Lemma 1 then yields Proposition 8A below. 
Similarly, since (33) implies that d7/dp > 0, 
(34), (39), and Lemma 1 yield Proposition 
8B. 
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PROPOSITION 8: . 

(A) In the n-good model with uncorrelated 
disturbances in the output of each good j, 

n>(<)p implies (1+r)E[a]>(<)+i, 
that is, if the income elasticity of demand for 
real balances exceeds (is less than) the coeffi- 
cient of relative risk aversion, then the gross 
expected nominal return required on a real 
bond exceeds (is. less than) that on a nominal 
bond. 

(B) Under disturbances to the money stock 
p, the gross expected nominal return required 


on a real bond aia that on a nominal 
bond. 


The contrasting implications of real and 
monetary disturbances for the direction of 
departures from Fisher parity highlight the 
importance of modeling explicitly the effects 
of price fluctuations on the investor’s welfare 
and the sources of these fluctuations. Under 
monetary disturbances, the automatic: com- 
pensation for price fluctuations provided by 
real bonds means that the investor receives 
high nominal payoffs when his marginal util- 
ity of nominal income is low. By contrast, 
the nominal payoffs on a nominal bond are 
stable. Therefore, the two bonds will be 
equally attractive at the margin only if the 
real bond yields a higher gross expected 
nominal return than a nominal bond. This 
can also be true if.the price fluctuations are 
due to real disturbances. An increase in the 
output @ of any good reduces the price level 
m and hence the nominal payoff on real 
bonds. When p <n, the rise in # will raise 
the marginal utility of nominal income be- 
cause its effect via the reduction in the price 
level dominates its effect via the investor’s 
utility. We then have a negative correlation 
between the marginal utility of nominal in- 
come and the nominal payoff on real bonds 
so their gross expected nominal return is 
again higher than. that on nominal bonds. It 
is only in the case of real disturbances with 
p > that the gross expected nominal return 
on real bonds is lower than that on nominal 
bonds. Although this is the conclusion sug- 
gested by the simplistic argument that real 
bonds require a lower expected return be- 


VOL. 78 NO. I 


cause they provide automatic compensation 
for fluctuations in the price level, the above 
analysis shows that such automatic com- 
` pensation is neither necessary nor sufficient 
for the conclusion: what is required is that 
the marginal utility of nominal income be 
positively correlated with fluctuations in the 
price level. Our analysis identifies the param- 
eter values leading to this outcome. 

We next compare the expected real re- 
turns required on the two bonds. Given our 
convention that the price level in the invest- 
ment period is normalized to equal 1, the 
expected real (rate of) return 7 required on a 
nominal bond is given by 


(41) 1+ = E[(1+i)/r]. 
(39) and (41) imply that’ 
(42) 


(1+ 7)/Q4+r)=El[aV,JE[1/r)/E[V;,]. 


The real returns on the two bonds can be 
compared by examining the correlation be- 
tween their real payoffs and the marginal 
utility of real income wV, under the two 
types of disturbances. 

Let @ be the disturbance parameter in the 
output of any good j. The proportional im- 
pact of @ on the, marginal utility of real 
income 1S 


(43) dlog(V,)/d log é 
= d log a/d log @ + d logV, /d log 8 
= Ou ;,/( Vi) = — psifé 
by (16), (17), and (32). 


Thus, if the investor is risk averse, then an 


increase in @ reduces the marginal utility of 
real income.’ On the other hand, (40) im- 


14 Formulas similar to (42) were derived by Fama 
and Andre Farber, 1979; Pentti Kouri, 1983; Grauer- 
Litzenberger, 1980; Svensson, 1985; and LeRoy, 1984b. 

>By contrast, Proposition 4 showed that @ has an 
ambiguous effect on the marginal utility of nominal 
income. 


aaeeea aaen -eee e e y aaae, 
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plies that an increase in @ increases the real 
payoff on the nominal bond. Thus, the real 
payoff on a nominal bond is negatively cor- 
related with the marginal utility of real in- 
come. Since the real payoff on a real bond is 
independent of the marginal utility of real 
income, it follows that the expected real 
return required on a nominal bond is higher 
than that on a real bond in equilibrium. 
Formally, by applying Lemma 1 to (40) and 
(43) for 0 = 61,..., 0" we obtain 


E[aV,\E[1/7| > E[V,], 
so by (42), 


A 


>T: 
In the case of monetary disturbances, the 


marginal utility of real income 7V, is inde- 
pendent of u so 


(44) El1/a]E[nv;] 
= E[(1/n)2¥;] 


and by (42), the two assets yield the same 
expected real return. To. summarize, 


=E\V;,], 


PROPOSITION 9: 

(A) Suppose that the investor is risk averse. 
In the n-good model with uncorrelated dis- 
turbances in the outputs of any subset of the 
goods, the expected real return required on a 
nominal bond is greater than the real interest 
rate. 

(B) Under monetary disturbances, the ex- 
pected real return required on a nominal bond 
equals the real interest rate. 


Proposition 9A can be compared to 
Grauer-Litzenberger’s (1980) conclusion that 
when the monetary authority follows an au- 
tomatic monetary rule in the face of exoge- 
nous shocks, the expected real return re- 
quired on areal bond is less than that on a 
nominal bond,'* both when the velocity of 


16These authors did not make it explicit that they - 
were comparing the expected real returns on the two 
bonds but manipulation of their equation (3) shows that 
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circulation of money is fixed and when it is 
random, but stochastically independent of 
the shocks. Since an automatic monetary 
rule renders the money supply nonstochas- 
tic, it corresponds to the situation analyzed 
in Proposition 9A. Our result, however, is 
derived from general equilibrium responses 
to the explicitly modeled shocks, without a 
priori assumptions on the velocity of circula- 
tion. Instead, this velocity is determined via 
the investor’s maximizing response to the 
shocks. As in the Grauer-Litzenberger model, 
if the monetary authority follows a discre- 
tionary rule which stabilizes the price level 
in the face of output disturbances, then the 
payoffs on the two assets will be the same in 
all states so their equilibrium expected real 
returns will also be the same. 

It is also possible to compare the nominal 
and real returns required on equities with 
those required on real bonds. The compari- 
son of real returns is more interesting, yield- 
ing a counter-intuitive result. Real bonds 
provide complete compensation for changes 
in the price level while, in a multi-good 
model, each equity can provide only partial 
compensation so it might appear that the 
expected real return required on an equity 
would be higher than that on a real bond. 
‘The following argument shows that this need 
not be the case. 

Recall that by (43) the marginal utility of 
real income falls with @/ when the investor is 
risk averse. If the real payoff on an equity 
also falls with @/, then equity j would pro- 
vide a high (low) real payoff when the mar- 
ginal utility of real income is high (low). By 
contrast, the-real bond has a fixed real payoff. 
In these circumstances, the investor would 
regard the two assets as equally attractive at 
the margin only if the expected real return 


on the real bond were higher. To determine . 


when this will occur in our two-good model 


with disturbances ĝ in the output of good 1,. 


note that, since the price level during the 


this is indeed the comparison that they consider. A 
similar conclusion was obtained by LeRoy (1934b) and 
is also implicit in the work of Svensson (1985). Unlike 
these authors, we also compare the nominal expected 
returns on the two bonds (see Proposition 8). 
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investment period is normalized to equal 1, 
the expected real (rate of) return @/ on equity 
j (J =1,2) is given by | 


(45) 1+ ê= E| p'6/r] /q', 


1+ ê? = E| p/n] /q?. 
Therefore, (2), (38), and (45) imply that 


1+ é! 


— 


E| p'0/z| E[aV;] 
l+r 


(46) 
n E [ p's A 

By (43), Lemma 1 and (46), if the investor is 
risk averse then 


(47) d( p'@/7)/d0<(> yo implies 


E[ p/n] Elev] < (>)El pov] 


and &<(>yr. 


Using Proposition 5B to relate the hypothe- 
sis of (47) to structural parameters of the 
economy, we obtain Proposition 10A below. 
For equity 2, we can use similar reasoning 
incorporating Proposition 5D to obtain 
Proposition 10B. 

` If there is also a disturbance 0? in the 
output of good 2, then by Proposition 5’D, a 
rise in 9? will always increase the payoff to 
equity 1 so we can apply the multidimen- 
sional version of Lemma 1 to obtain Pro- 
position 10C. Proposition 10D follows from 
10C by switching the indices 1 and 2.” 

Under monetary disturbances, both the 


_ marginal utility of real income and the real 


payoff on any equity are fixed, so the real 
returns on the two assets are the same in 
equilibrium. This yields Proposition 10E. 


PROPOSITION 10: Suppose that the inves- 
tor is risk averse. In the two-good model with 


UIt is not possible to state equally general conditions 
implying tha: the expected real return required on an 
equity is less than the real interest rate because a higher 
output of one good always increases the real payoff on 
the other equity, even.while it is decreasing the marginal 
utility of real income. 
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disturbances in the output of good 1 
(A) &<(>Xs?)? implies 6! <(> )r, 
B) 8>r. | 


If there are disturbances in the outputs of 
both goods, then 


(O ee >(s*)? implies &>r, 


(D) «?>(s')* implies & >r. 


Under monetary disturbances, 
(E) &=ê =r, 


that is, the real returns on equities and real 
bonds are the same. 

Notice that since a risk-averse investor’s 
marginal utility of real income always de- 
creases with the output disturbances @/, the 
ranking of the expected real returns on equi- 
ties and real bonds depends only. on the 
ordinal properties of the investor’s consump- 
tion preferences, which determine how the 
real payoffs on the equities are affected by 
07. The extension of our analysis to the case 
of n goods and equities is-routine. _ 


Vil. Comparison of Real and 
Monetary Models 


In Section I, we ‘asserted that explicit 
modeling of money is required if we wish to 
compare the monetary returns on financial 
assets in a world where commodity prices 
play an economic role. It might be thought, 
on the contrary, that we could avoid model- 
ing money explicitly by using a many-good 
model with one of the goods designated as 
the numeraire. However, this procedure 
would mis-specify the price adjustment 
mechanism in a monetary economy and 
would yield misleading results. To demon- 
strate this, we contrast the monetary model 
- of this paper—in which real balances enter 
the consumer’s utility function U(X',..., 
X”, B)—with a nonmonetary model with the 
same utility function U(X',..., X", X"*1) 
in which the numeraire good n +1 is simply 
an ordinary good. In such a model, the price 
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of good n +1 is unity and the price of good 
i<n+1 is also its price relative to good 
n+1. By contrast, in our monetary model, 
the “price” of real balances is the price level 
m( p) so the price of good i relative to good 
n+1is p‘/r(p). A fall in the price of good 
i will also reduce the price level and hence 
the “price” (p) of good n+1, so com- 
pared to the nonmonetary model, a given 
percentage fall in p’ will have a smailer 
effect on the price of good i relative to that of 
goodn-+1., | 

As a result of these differences, prices in 
the two systems will respond. differently to 
output shocks. Under a disturbance to the 
output of good 1, p! must change by pro- 
portionately more in the monetary model in 
order to bring about the change in relative 
prices required to restore equilibrium. For 
this reason, less extreme conditions would be 
required to create a situation in which p! 
falls by enough that the payoff to equity 1 
declines with an increase in 0. The stronger 
price movements also mean that less extreme 
conditions would be required to ensure that 
an increase in @ increases the marginal util- 
ity of income via price changes. As our dis- 


= cussion of Proposition 6’ showed, each of 


these two effects can create circumstances 
under which the expected nominal return 
required on equity 1 is lower than the nomi- 
nal interest rate. Thus, a model which fails 
to treat money explicitly would understate 
the likelihood of this outcome. 

This problem cannot be overcome by 
comparing asset returns in real terms. Such 
comparisons depend on the correlation De- 
tween the real payoff on an asset and the 
marginal utility of real income. In both mod- 
els, the real payoff to equity j fluctuates with 
the price of good j divided by the price 
level, that is, p//a(p). In the monetary 
model, this is simply the price of good i in 
terms of the (n +1)th good, real balances. In 
the corresponding nonmonetary model, p// 
a( p) is the price of good j in terms of good 
n +1 divided by the price level. Reversing our 
argument in the last paragraph, we see that 
in a nonmonetary model, the real payoffs to 
equity j per unit of output move more slug- 
gishly than the price of good j relative to 
that of good n +1. Since output shocks are 
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equilibrated by relative price movements, this 
means that the nonmonetary model would 
tend to understate the fluctuations in real 
payoffs that result from a supply dis- 
turbance. Thus, such a model would also 
lead to misleading conclusions about the ex- 
pected real returns required on financial as- 
sets. 


Vill. Extensions 


In this paper, we have been able to com- 


pare the returns on various assets in terms of - 


structural parameters of the economy within 
a simple framework for investor choice: con- 
sumption and investment decisions are made 
by a representative investor and each deci- 
sion is made once. The introduction of 
several investors would complicate the rela- 
tionship between commodity prices and out- 
put or monetary disturbances since the dif- 
ferential effects of prices on their portfolio 


incomes have to be taken into account.. 


However, relationships between the returns 
required on various assets can still be in- 
ferred from the first-order conditions for op- 
timal portfolio choice by each investor. 


_ The extension of our model to many peri-. 


ods poses more challenging technical prob- 
lems so we shall only foreshadow the issues. 
In any period of a dynamic model, the inves- 
tor allocating consumption expenditure be- 
tween commodities and the transaction 
services of real balances has an indirect util- 
ity function whose arguments include not 
only current consumption expenditure and 
commodity prices but also the opportunity 
cost of real balances, which now equals the 
interest foregone (rather than unity, as in the 
static model). The allocation of wealth be- 
tween current consumption expenditure and 
investment in equities, bonds, and the store- 
of-value services of real: balances can be 
expressed as a dynamic program in which 
the discounted expected utility achievable 
with a given wealth in period ¢ is the maxi- 
mized sum of the utility from current con- 
sumption expenditure and the discounted 
expected value of the utility achievable with 
the wealth left in period ¢ +1, after deduct- 
ing period ¢ consumption expenditure and 
adding period tf +1 dividends and the resale 
value of assets. 
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The first-order conditions for the period ¢ 
maximization problem yield formulas which 
resemble (6): the gross nominal return on a 
nominal bond exceeds the gross expected 


. nominal return required on equity j by a 


percentage equal to the covariance be- 
tween the marginal utility of period ¢+1 
wealth and the period ¢+1 return to the 
equity—-which now comprises that period’s 
dividends plus capital gains from resale’ of 
the equity. Lemma 1 relates this covariance 
to the derivatives of the equity returns and 
the marginal utility of wealth with respect to 
the random disturbances. Under rational ex- 
pectations about the period t +1 commodity 
and asset prices, these derivatives can be 
obtained by differentiating the equations 
which determine these prices: the period t +1 
equilibrium conditions for the commodity 
and money markets and the period t+1 
first-order conditions for the investor’s choice 
of equities and bonds (into which the asset 
equilibrium conditions have been sub- 
stituted, as in the static analysis). The impact 
of disturbances on the marginal utility of 
wealth and on equity payoffs and resale val- 
ues now involves feedbacks between the as- 
set and commodity markets via the changes 
in the nominal intérest rate and hence in the 
opportunity cost of real balances. The analy- 
sis of these dynamic feedbacks raises a range 
of issues going béyond the scope of this 
paper but, as we have indicated, can be 
pursued using simular methods. 


APPENDIX 


LEMMA 1: Suppose that $(@) and Y$) | 
are functions of the vector 6 of the independent 
random variables 6/. If, for each j, either 
both p and © are increasing functions of 07 
or both_are decreasing function of 6/, then 
cov[o(6), ¥(8)] > 0. If for each j, one of 
these functions is increasing and the other is 
decreasing in 85, then cov[(8), ¥(8)] < 0. 


PROOF: . 

We begin with the case where @ is a 
one-dimensional vector @ with marginal den- 
sitv function f(@). Our argument for this 
case is a minor extension of an argument 
presented by James Anderson and John Ri- 
ley (1976). Denote the expected values of 
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(0) and ¥(6) by ¢ and ¥. The non-normal- 
ized covariance between $(@) and ¥(@) is 


(A1) [{#(9)-4}{¥(6)—¥} /(4) a0 
= { ¥(8){$(8)— 4} (0) a0 
=~ [%(8) ['{o(s)- B46) dtaa 


upon integrating by parts. 
Suppose that ¢, > 0. If 


P'OO-s/O B20, 


then $(8)>¢ and for a o({)>¢. It 
would follow that 


(A2) 


0< f (9(5)- 9} 4(8) a 


ne ae ee 
=~ f'(o(S)= 9} s(6) a, 
which would contradict (A2). Thus, if œ > 0 
then (A2) cannot hold, that is, - 


(A3) fi(9(6)-8)/@) a <0. 


(Al) and (A3) imply that if œ > 0 and Y; > 
0, then 


cov o(#), ¥(8) > 0. 


The proofs of the remaining cases are simi- 
lar.. 

Next, suppose that ¢ and Y are icion 
of the two independent random variables 6? 
and 6? with 0¢6/00/>0 and aV/00/>0, 
j=1,2. Applying the above one-dimensional 
result to (61,67) and ¥(6',67) as func- 
tions of 0? for a fixed value of 61, then 
taking expectations ‘over 8! we obtain 


(A4) E|E COOLIO 0°) 


> E| Elea o] Epee]; 


The independence of 0t and 0? ensures that 
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the expectations operator over 8? need not 
be conditioned on 61. 

Since 06/06! > 0, 2¥/06' > 0 and 6° and 
6? are independent, we have 


aE|¢(6',67)] /06'>0 
@2 


and E,:[¥(6',8*)|/8'>0. Applying the 
one-dimensional version of the Lemma to 
Eple, 6*)] and E,2[¥(6},07)] as func- 
tions of 91, we conclude that 


(a5) E| ETECO] EIE, 0)]] 


> E| E[e(e, |E |E [ee]. 


The conclusion then follows from (A4) and 
(A5) and the independence of 0! and 67. 
The proofs of the other cases and the exten- 
sion to higher dimensions is similar. 


Derivation of Equations (27)—(32). Since 
a is homogeneous of degree 1, Euler’s theo- 
rem implies that 


(A6) pit, + P m = 1, 
(A7) pity, + p°ty, = 0, 
(A8) Pity, + pty, = 0. 


We have to apply Cramer’s rule to the sys- 
tem (26). To evaluate the determinant A of 
the matrix on the left side, we use the fact 
that if r’ is the ith row vector of the matrix, 
then replacing r! by r'+r7p*/p' will not 
affect the determinant. 


STi 8%2 Sun 


A=/8% 8%) gm 
ba, bm by 


0 0 gyn/p' 
=| ETa §%2 Eun 
bm, ba, ba | 


by (A6), (A7), and (A8) 
= ( May — Ma ) bgg,1/ p 


= beg, (1) m2/p'p? _ by (A8). 
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Let A, be the determinant of the matrix 
obtained by substituting the right side of 
(26) into the. jth column of the matrix on the 
left. By Cramer’s rule | 


(A9) pp=A,/A 


an 'p'p?f Ta9MBb,, — (m, J bg al 
(r) 128,80 
(A10) pê =A,/ A 
= z\p'p*{ 1,7 bg,, — 77, 8b, } 
(7)°128,8b 


(A11) tg = A,/A 


Z 1p!p *( Ma T TaT ) 
2 
( m ) T12 4 u 
pz'/7g, 


The share of goods expenditure falling on 
good jis 


ll 


by (A8) and (A6). 


(A12) —s/ = p/x//ag = p/a,/n. 
By (A9) and (23), 


d log( @p') /d log 6 


et (™ p?/m277){ ToT 9 /§ -= (m) 


=1~s!n/E-(s?)’/e 

by (A8) and (A12) [ = (27)]. 
By (A7), (A12), and (23), 
d log p?/d log @ = — s'q/é + sls2/e 

[ = (28)]. 
By (A9), (A10), and (A12), 
dlog 1/d log 6 

oa sld log p\/d log 6 + s?d log p?/d log 6 
=—s'n/é [ = (29)]. 





eee ee i a aaa 
` 
' 
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So by (27) and (28), 
d log( p'0/1)/d log 0 
= d log( p'@)/d log @ — d log n/d log 0 
=1-(s?)’/e . — [= (30)]. 


d log p? (a) /d log@=s's?/e! = [ = (31)]. 
Finally, (12), (23), (A11), and (A12) imply 
(32). | | 
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The Effects of Commodity Price Stabilization Programs 


By Mario J. MIRANDA AND PETER G. HELMBERGER* 


In this paper we analyze commodity programs in which the government attempts 
to support and stabilize price through open market purchases and sales. Specifi- 
cally, we assess the effects of such programs on the U.S. soybean market using a 
rational expectations model that allows for private storage, expected price-respon- 
sive production, and arbitrary support and release prices. Stochastic simulations 
of the model demonstrate that price stabilization programs can reduce long-run 
market price and destabilize producer revenue. 


This paper provides an empirical evalua- 
tion of commodity price stabilization pro- 
grams in which the government offers to 
purchase and store a commodity at a fixed 
support price and offers to sell any quanti- 
ties in its possession at a fixed release price. 
Price band buffer stock programs, so-called 
because they are designed to contain price 
within the band determined by the support 
and release prices, have played an important 
role in U.S. farm policy since 1933. Such 
programs have been used, often in conjunc- 
tion with other programs, to stabilize the 
domestic prices of soybeans, wheat, rice, and 
corn and have been promoted as a means of 
stabilizing international markets for a wide 
range of primary commodities. 

Specifically, this paper assesses the effects 
of price band buffer stock programs on the 
U.S. soybean market using a rational expec- 
tations model in which acreage -planted is 
responsive to expected future prices, yield is 
uncertain, and storage is carried out by com- 
petitive, expected profit-maximizing arbi- 
trageurs. A salient feature of the model, 
missing from conventional models of price 
stabilization programs, is that private pro- 
duction and storage behavior adjusts to 
changes in government policy.' Rational ex- 


*School of Business Administration, University of 
Connecticut, Storrs, CT 06268, and Department of 
Agricultural Economics, University of Wisconsin, Mad- 
ison, WI 53705, respectively. We are grateful to Stephen 
M. Robinson, Joseph W. Glauber, and an anonymous 
referee for helpful comments and suggestions. 

The theoretical models of price stabilization follow- 
ing in the tradition of Frederick Waugh, 1944, Walter 
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pectations equilibria, which cannot be de- 
rived analvtically, are computed numerically. 

Stochastic simulations of the U.S. soybean 
market under alternative support and release 
prices produce a number of significant re- 
sults regarding the effects of price band pro- 
grams. We find, for instance, that only those 
programs entailing a low support price and a 
wide price band stabilize price without de- 
Stabilizing producer revenue. Although this 
and other findings may not apply directly to 
other commodity or financial markets, many 
of our results contradict conventional wis- 
dom and _ therefore have relevance beyond 
the narrow focus of this specific commodity. 
It has become commonplace in the litera- 
ture, for example, to suppose that a price 
band program raises market price and that 
narrowing the price band stabilizes market 
price. We find that both of these supposi- 
tions are false. Some price band programs 
can actually reduce long-run market price 
below the competitive level and narrowing 


Oi, 1961, and Benton Massell, 1969, ignore private 
storage completely. The econometric studies by Jere 
Behrman, 1978, Olarn Chaipravat, 1978, Meghnad De- 
sai, 1966, Shlomo Reutlinger, 1976, and Willard Coch- 
rane and Yigal Danin, 1976, assume private stockhold- 
ing and planting decisions are not affected by changes 
in government stabilization policy; as such, these stud- 
ies are subject to Robert Lucas’s 1976 critique. Regard- 
ing previous econometric research on stabilization 
schemes, Stephen Salant (1983, p. 2) writes, “Although 
many of the recent agreements and proposals have been 
evaluated favorably, the methodology underlying these 
evaluations renders their favorable conclusions worth- 
less.” 
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the band by lowering the. release level can 
actually destabilize price. 

_ Section I sets forth the market model and 
discusses the methods used to compute ra- 
tional expectations equilibria. Section II dis- 
cusses the market effects of price band pro- 


grams. Section III examines the welfare 


effects and government costs of price band 
programs. Section IV summarizes our find- 
ings. l 

I: The Market Model- 


Our annual model of the U.S. soybean 


market includes consumers, producers, arbi- 


trageur storers, and the government. 

Initial Conditions. A typical year t be- 
gins with a given supply s/ held by private 
market participants and a given amount y/ 
held by the government. Initial private supply 
s/ is composed of private carryover from the 
preceding year x,_, and new production, 
which equals the acreage planted the preced- 

ing year a,_, times a random per acré yield 


(1) Sp =X 1+4,- 1r 


Initial government stocks y; are composed 
of government carryover from the preceding 


year Vir-1>* 
-Q) 0 yf = yo. 


Price Band Programs. The government 
offers to buy unlimited quantities of the 
commodity at a set support price p, and to 
sell any quantities in its possession at a set 
release price Pp. Government open market 
operations alter the distribution of total 
supply between private and government 
hands; denoting net government purchases 
in year ¢ by g, final private supply is given 
by 


(3) E S, =S] — Ep 
and final government stocks by 
(4) Y= it 8. 


The government does not purchase stocks - 


if the market price exceeds the support level 


AR A aaae 
re erp nti 
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and does not sell any if the market price falls 
below the release level w 


(5) P, > P,=8, <0, 
(6) P, < PR™>& 20. 


Since the government is willing to acquire 
any amount of the commodity at the support 
price, market price never falls below the 
support level 


(7) P, = P,- 


The government, however, is able to release 
only as much as it holds in its stockpile 
initially, 


(8) g2 — yi. 


Thus, market price can rise above the release 
level, though only if the government: stock- 
pile i is depleted: l 


(9) P> PR? 8&=— Yi- 


Private Market Activity. Of final private 
supply, an amount x, is stored by arbi- 
trageurs and the remainder, s,— x, is 
purchased by consumers at the market clear- 
ing price 


(10) Pp, = mhs, x). 


Competition among the expected profit-max- 
imizing arbitrageurs eliminates profit op- 
portunities; this yields the well-known inter- 
temporal arbitrage conditions?” 


(11) x, 29, 


£ 
Pi 2 Opa K, 


P, > Pi T KX, = 0. 


? Given the widespread use of forward and futures 
contracts and, the growing evidence that risk premiums 
may be small, we.judge the present assumption of risk 
neutrality provides a useful first approximation. See 
Jeffrey Frankel (1984) for further discussion of this 
point. 
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Here, ôpf,ı— x, the discounted price ex- 
pected next year less the constant unit stor- 
age cost, is the expected marginal revenue 
from storing the commodity. 

The acreage planted by producers depends 
on the price expected next year at harvest 
time,” 


(12) 


Arbitrageurs and producers form their ex- 
pectations of next year’s price rationally, 


(13) 


a,= a( pii). 


Pai” Pir 


Model Parameterization. Farm-level de- 
mand and acreage supply equations for U.S. 


soybeans were estimated using ordinary least 


squares and 1951-80 data.* Exogenous 
shifters were assigned their 1977 values to 
obtain simplified exponential forms ex- 
pressing quantity demanded in billions of 
bushels, and acreage supplied, in millions of 
acres, as functions of market price and ex- 
pected market price, respectively, in real 
(1977) dollars per bushel. The simplified de- 
mand equation had a constant term of 5.18 
and an elasticity of — 0.61; the simplified 
acreage supply equation had a constant term 
of 13.0 and an elasticity of 0.89. 

The random yields 6, were assumed to be 
independently and identically distributed 
following a log-normal distribution with an 
estimated mean of 29.84 bushels per acre 
and a coefficient of variation of 17.43 per- 
cent. The annual discount factor of 0.916 


3The market model can easily be generalized to 
include stochastic terms in the demand and acreage 
supply equations; see Mario Miranda (1985). Pre- 
liminary simulation experiments indicated that the 
effects of these random shocks are negligible in com- 
parison to the effects of yield variability. They were 
dropped to reduce the cost of computation. 

4The demand equation was estimated using semian- 
nual data with the demand elasticity restricted to be the 
same for both halves of the year. The semiannual de- 
mands were summed to obtain annual demand. In 
estimating the acreage supply function, the November 
futures price for soybeans as of planting time, deflated 
by an index of prices paid for farm inputs, was used as 
a proxy for expected price. The t-ratio for the demand 
elasticity was 2.19; the t-ratio for the supply elasticity 
was 3.65. 
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was derived from a real rate of interest 
estimated by taking the interest rate on loans 
for feeder cattle adjusted for the change in 
the producer price index. Historical data 
suggested an approximate storage cost of 
$0.36 per bushel per year. 

Rational Expectations Equilibria. To 

solve the market model (1)-(13), one must 
determine how expected price varies with 
changes in other endogenous variables. 
Stephen Salant (1983) and Miranda (1987) 
have shown that if price expectations are 
rational and the model is time stationary, 
then there exists an unique function f such 
that 
(14) = f(x, Yes 4,). 
That is, the rationally expected price is 
uniquely determined by the current levels of 
private carryout, government carryout, and 
acreage planted. Given the conditional ex- 
pected price function f, substituting (14) for 
(13) closes the model, allowing it to be solved 
for the equilibrium levels of price, private 
carryout, government carryout, and other 
endogenous variables. 

The function f cannot generally be de- 
rived analytically.> However, an approxima- 
tion to the function f can be numerically 
computed through successive approxima- 
tion: Begin with an arbitrary guess fọ for f. 


Piri 


_ Having the nth iterate f„, substitute 


(15) 


PriX= AER Yi» a,) 


for (13) and solve equations (3)--(13) for the 


equilibrium price for each level of initial 
private supply and government stocks on 
some specified grid. Interpolate the grid val- 
ues bilinearly to construct a function @¢, that 
expresses the approximate equilibrium price 


`In many recent econometric rational expectations 
macroeconomic studies (for example, Ray Fair and 
John Taylor, 1983), the conditional expected price rela- 
tionship is embedded in the econometric model and is 
estimated directly. In our study, the conditional ex- 
pected price function does not appear in the structural 
econometric model. The econometric model is estimated 
independently first and only then is the conditional 
expected price function implied by the model puke 
numerically. 


ent net ert 
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„(s's y) for all possible levels of initial 
private supply s’ and government stocks y’. 
Construct the n + 1th iterate by setting 


(16) en Yi a,) 
= ESQ, (x, tyt a a,, Yi) 


for all x,, y, and a, If the difference be- 
tween f, and f,,, is sufficiently small, stop; 
otherwise repeat the steps above. 

The algorithm above typically converged 
in six iterations or less to an approximation 
for the rational expected price function ex- 
hibiting a relative error not exceeding one- 
tenth of one percent. For details see Miranda 
(1987).° l 


H. Market Effects of Price Band Programs 


Analysis of the effects of price band pro- 
grams on the U.S. soybean market is based 
on the comparison of the steady-state means 
and coefficients of variation of selected 
market variables under different price band 
regimes. For each regime, the steady-state 
moments were estimated from samples of 
two million observations generated through 
Monte Carlo simulations of the market pro- 
cess. The simulations were performed by re- 
peatedly drawing random yields from the 
assumed log-normal distribution. 

' Table 1 provides estimates of the steady- 
state mean government stocks, mean price, 
coefficient of variation. of price, and coef- 
ficient of variation of producer revenue 
for various combinations of support and re- 
lease price. Explosive policies, those whose 
steady-state mean government stocks are in- 
finite, are marked with asterisks. Although 
not evident from this table, policies whose 
support price exceeds $5.65 are explosive, 
regardless of the width of the band. Lower- 


Brian Wright and Jeffrey Williams, 1982, and Mark 
Lowry et al., 1985, use computable rational expectations 
models to study competitive storage. Bruce Gardner, 
1979, and Gerald Plato and Douglas Gordon, 1983, use 
similar methods to study government buffer stock 
schemes. These studies draw on the work of Robert 
Gustafson, 1958, who was the first to use computational 
methods to study commodity storage. 
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ing the support price widens the range of 


price bands consistent with finite steady-state 


mean government stocks. Roughly speaking, 
the range for nonexplosive bands grows by 
forty cents for every twenty-cent drop in the 
support price. 

Our first major result is that nonexplosive 
price band policies lower steady-state mean 
market price below its ‘competitive level of 
$5.72 (see Table 1). For this class of policies, 
steady-state mean price falls monotonically 
if either the support level or the bandwidth 
is increased. Only explosive price band poli- 
cies raise the steady-state mean price above 
the competitive level. For explosive policies, 
steady-state mean price rises monotonically 
if either the support price or the bandwidth 
is increased. 

A second major result evident from Table 
1 is that price can be stabilized substantially 
without causing government stocks to ex- 
plode. For example, setting the support and 
release prices at $5.50 and $5.70, respec- 
tively, lowers the steady-state coefficient of 
variation of price from 20.24 percent, the 
competitive level, to 5.15 percent. The asso- 
ciated steady-state mean government stock 
equals 1.88 billion bushels, roughly one year’s 
production. In general, raising the support 
price while holding bandwidth constant 
stabilizes market price. Perfect price stabili- 
zation can be achieved in the long run only 
by selecting an explosive policy with a zero 


... bandwidth. : 


Price band programs affect price behavior 
by altering market demand and supply. Fig- - 
ure 1A gives the total demand for consump- 
tion and private storage, DD, under compe- 
titive conditions. Introduction of a price 
band program immediately causes total de- 
mand to become perfectly elastic at the sup- 
port level p,, the result of the governmen:’s 
willingness to- acquire unlimited stocks at 
that price. Total demand becomes DDy,. In 
the first year of the program, total supply, 
which is predetermined and thus perfectly 
inelastic, is composed of private carryover 
from the preceding year and new produc- 
tion. For a low market supply Sọ, price poy 
exceeds the support level, obviating the need 
for government open market purchases. For 
a high market supply s,, on the other hand, 


et SE ek, “e cote ose aa = ay amm mne eR 
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TABLE 1— STEADY-STATE MEAN PRICE, COEFFICIENT OF VARIATION OF PRICE, COEFFICIENT 
OF VARIATION OF PRODUCER REVENUE, AND MEAN GOVERNMENT STOCKS®? 


Support . Bandwidth (Release Price Minus Support Price) l 
Price 0.00 0.20 0.40 0.60 0.80 1.00 1.20 
4.50 Mean Price 5.71 5S7 5.71 5.71 5.71 5.71 5.71 
l :CV Price 20.01 19.98 19.89 19.74 19.58 19.45 19.38 
CV Revenue 8.70 8.69 8.63 8.47 8.28 8.08 7.92 
Govt. Stocks 0.03 9.03 0.03 0.04 0.04 0.04 0.04 
4.70 ' Mean Price 5.71 5.71 S71 5.70 5.70 5.70 5.70 
. CV Price 19.44 19.28 18.95 18.54 18.09 17.58 17.01 
CV Revenue 9.51 9.43 9.16 8.82 8.45 8.05 7.62 
Govt. Stocks 0.06 - 0.06 0.07 0.08 0.10 0.13 0.17 
4.90 Mean Price 5.70 5.70 5.69 5.69 5.69 5.68 5.68 
CV Price - 18.19 17.69 17.05 16.29 15.42 14.37 13.23 
CV Revenue 10.68 - 10.34 9.89 9.40 8.87 8.30 7.67 
Govt. Stocks 0.09 0.11 0.13 0.16 . 0.21 0.30 0.53 
5.10 Mean Price . 5.69 . 5,68 5.68 5.67 5.67 5.66 5.70 
CV Price `“ 16.04 15.14 14.05 12.75 11.16 ` 9.21 9.39 
CV Revenue 11.85 11.33 10.75 10.14 9.48 8.77 7.95 
Govt. Stocks 0.14 0.17 0.22 0.32 0.58 -243 TER 
5.30 Mean Price 5.67 5.67 5.66 - 5.66 5.70 5.75 5.80 
CV Price 13.03 11.49 9.53 6.83 6.52 7.89 . 9.12 
CV Revenue 13.07 12.42 11.74 11.01 10.06 9.20 8.53 
Govt. Stocks 0.24 0.33 0.58 2.26 os EEF MAS 
5.50 Mean Price > 5.66 5.65 5.70 5.77 5.82 5.86 - 5.90 
CV Price 8.62 5.15 3.39 4.90 6.27 7.49 8.57 
CV Revenue 14.32 13.57 12.52 11.44 = 10.58 9.91 9.41 
Govt. Stocks 0.55 1.88 kk eek exe ae aK k +x 
5.70 Mean Price 5.70 5.79 5.86 5.91 5.95 5.98 6.01 
CV Price 0:00 1.68 3.21 4.58 5.79 6.86 - 7.79 
CV Revenue 15.24 13.93 12.85 11.99 11.32 "10.82 10.45 
Govt. Stocks * eK kkk l + & k*k f xk mR * x 
5.90 Mean Price 5.90 5.97 6.02 6.06 6.09 6.11 . 6.13 
-CV Price 0.00 1.55 - 2.91 4.11 5.15 6.05 6.83 
CV Revenue 15.24 14.15 13.30 12.64 ° 12.15 11.79 11.53 
Govt. Stocks . e¥* eae ` $k% *** t+ Ke es 


“Prices are expressed in real (1977) dollars per bushel, coefficients of variation are expressed as percentages, and 
government stocks are expressed in billions of bushels. Asterisks denote infinite steady-state government stocks. 
For a competitive regime in steady state, mean price equals $5.72 per bushel, coefficient of variation of: price 
equals 20.24 percent, and coefficient of variation of producer revenue equals 8.30 percent. 
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the government must withdraw an amount 
s,;—d, from the open market to prevent 
competitive forces from driving price below 
the support level. 

After the first year, the government 
will typically have accumulated a stockpile 
through earlier open market purchases. As 
illustrated in Figure 1B, the government’s 
offer to sell its stocks at the release price Ppr 
alters open market supply. At prices below 
the release level, open market supply S equals 
s’, the sum of private carryover from the 
preceding year and new production. At prices 
equal to or exceeding the release price, open 
market supply is displaced rightward by the 
amount offered by the government, say, y’. 
For a low initial private supply such as s’, 
the government sells an amount d’—s’ on 
the open market to prevent competitive 
market forces from driving price above the 
release level. 

The overall effect of a price band program 
on price level and price variability can thus 
be decomposed into two distinct effects. The 
demand effect, arising from the government’s 
stock acquisition policy, is realized im- 
mediately upon the introduction of the pro- 
gram and acts to raise market price. The 
supply effect, arising from the government’s 
stock release policy, variés over time with 
the level of government stocks and acts to 
reduce market price. As seen in Table 1, for 
certain price band programs, the supply effect 
eventually dominates the demand effect, 
causing steady-state mean market price to 
fall below the competitive level. The demand 
and supply effects work together to stabilize 
price. The former prevents sharp price 
downswings, the latter prevents or otherwise 
moderates sharp upswings. 

Figure 2 illustrates the dynamic, short-term 
impact of introducing a price band program 
into the U.S. soybean’ market. Specifically, 
this figure depicts market performance dur- 
ing the fifteen years following the introduc- 
tion of a $5.10-—$5.50 price band program 
into a previously competitive market.’ In the 


7The means and coefficient of variation presented in 
Figure 2 were estimated from a sample of forty thou- 
sand simulated market histories. It is assumed that 
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FIGURE 2A. MEAN GOVERNMENT STOCKS UNDER 
A $5.10~—$5.50 PRICE BAND PROGRAM 


first year of the program, the government on 
average acquires substantial stocks, raising 


_ mean market price and reducing price vari- 


ability by preventing price downswings. In 
subsequent years, the mean level of govern- 
ment stocks approaches its steady-state value 
(Figure 2A). The growth of government 
stocks puts downward pressure on price, 
moderating the price hikes realized in the 
first year of the program (Figure 2B). By the 
fifth year, mean market price has dropped 
below the competitive steady-state price of 
$5.72. The growth of government stocks en- 
hances the government’s ability to prevent 
sharp price upswings, further stabilizing 
price. As seen in Figure 2C, substantial price 
stability is realized soon after the introduc- 
tion of a price band program. 

A third major result from Table 1 is that 
for nonexplosive policies, widening the price 
band by raising the release price stabilizes 
market price, contradicting the claims of 
several writers (Walter Labys, 1978; Willard 
Cochrane and Yigal Danin, 1976; Olarn 
Chaipravat, 1978; and James Langley et al., 


producers and arbitrageurs do not anticipate the intro- 
duction of the program. Miranda (1985) performs a 
similar analysis using the same model but under the 
alternative scenario that the government announces the 
program a year in advance. Comparing the results, we 
conclude that the effects of the announcement are 
negligible. 
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FIGURE 2B. MEAN MARKET PRICE UNDER A 
$5.10-$5.50 PRICE BAND PROGRAM 
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FIGURE 2C. COEFFICIENT OF VARIATION OF 
MARKET PRICE UNDER A $5.10~$5.50 PRICE 
BAND PROGRAM 


1985). Raising the release price leads to a 
larger long-run level of government stocks, 
reducing the likelihood of high prices re- 
sulting from government stock-outs during 
strings of poor harvest. In other words, it is 
easier to contain price within a wide price 
band than to contain it within a narrow one. 
For explosive policies, on the other hand, 
government stock-outs cease to occur in the 
long run, causing the release price to become 
an effective price ceiling; widening the band 
destabilizes price. 

Figure 3 illustrates how bandwidth affects 
price variability in the case of nonexplosive 
policies. This figure shows representative 
price histories for price band programs with 
a $5.30 support price and bandwidths of 


Doliars per Bushel 
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FIGURE 3. SIMULATED HISTORIES OF MARKET PRICE 
UNDER $5.30—$5.50 AND $5.30-—$5.70 PRICE 
BAND PROGRAMS 


$0.20 and $0.40, respectively; both histories 


were generated by the same sequence of 
exogenous supply shocks. Over the first 
twenty years, price is contained within the 
price bands and exhibits greater variability 
under the wider band. The remainder of the 
forty-year period, by contrast, is char- 
acterized by a sequence of poor harvests. For 
the narrow band, the government buffer stock 
is quickly depleted, resulting in a series of 
high prices. For the wide band, on the other 
hand, the government has a larger stockpile 
when the series of poor harvests begins, en- 
abling it to contain price within the band 
throughout the period of poor harvests. We 
estimate that in the long-run government 
stock-outs occur with probability 0.24 for 
the narrow band regime and probability 0.14 
for the wide band regime. 

A fourth result is of interest in light of the 
frequent assumption that support and re- 
lease prices can be maintained equidistantly 
from a trend price. For example, Jere Behr- 
man (1978, p. 307) assumes that “the buffer. 


- stock managers operate.with sufficient finan- 


cial and commodity reserves so that they can 
buy or sell to keep the average annual de- 
flated commodity prices within specified 
bands (+15 percent) of the known secular 
trends....” Such strategies may be infeasi- 
ble. For many nonexplosive policies, as 
shown in Table 1, the entire price band lies 
below the long-run price. Bracketing a given 
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target price with arbitrary equidistant sup- 
port and release prices does not guarantee 
that prices will subsequently fluctuate sym- 
metrically about the target. 

A fifth result evident from Table 1 is that 
a simple relationship between price and rev- 
enue variability does not exist. For nonex- 
plosive price band policies, raising the sup- 
port price stabilizes price but destabilizes 
revenue. For the same class of policies, how- 
ever, raising the release price stabilizes both 
price and revenue. Importantly, only price 
band policies involving low price supports 
and wide bands reduce the coefficient of 
variation of total revenue below its competi- 
tive level of 8.3 percent. Even in these cases, 
the reductions are small. Most price band 
policies destabilize total revenue.® 

Price band programs affect revenue vari- 
ability by altering the relation between price 
and production. Under competitive condi- 
tions, if production falls, price rises, and vice 
versa; price response offsets variations in 
production, tending to stabilize producer 
revenue. Price band programs destabilize 
producer revenue by suppressing price re- 
sponse to production variation. For example, 
increasing the support price from $4.50 to 
$5.50, holding bandwidth equal to zero, 
causes the steady-state correlation between 
price and production to rise from — 0.83 to 
— 0.36. Price becomes less responsive to 
supply conditions and producer revenue is 
destabilized even though price is stabilized. 
Holding the support price at $5.10 but in- 
creasing the bandwidth from $0.00 to $1.00 
causes the correlation between price and 
production to fall from —0.63 to —0.84. 
Widening the band enhances price re- 
sponsiveness, helping to stabilize revenue. 

The variation in total revenue is important 
because of its implications for the variation 
of producer quasi rent. We do not report 
coefficients of variation for producer quasi 
rent because their measurement involves 
using the entire area under the supply curve 


8Several writers (for example, Jere Behrman, 1978, 
and David Newbery and Joseph Stiglitz, 1981) have 
examined the relationship between price and revenue 
variability, though without regard to the underlying 
stabilization mechanism. 
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to estimate cost; this requires placing reli- 
ance on a portion of the estimated supply 
curve well outside the range of observed 
data. Nonetheless, it is probably significant 
that the variability of producer quasi rent 
follows the same pattern as that of revenue. 
For example, introducing a price band pro- 
gram with a $5.30 support price and a $0.20 
band into a competitive market causes the 
coefficient of variation of total revenue to 
rise from 8.3 percent to 12.4 percent. For 
this same change in regime, the coefficient of 
variation of quasi rent rises from 13.2 per- 
cent to 22.5 percent. Summing up, price 
band programs cannot be relied upon to 
stabilize either producer revenue or quasi 
rent. On the contrary, such programs often 
have the opposite effect. 

To test the sensitivity of our findings to 
demand and supply elasticity, we performed 
simulations for which the elasticities were 
varied 20 percent above and below their base 
values (namely, 0.89 for supply and —0.61 
for demand). Table 2 gives selected results of 
these simulations for three different regimes: 
a competitive market, a price band program 
for which the support and release prices 
both equal $5.30, and a price band program 
for which the support and release prices 
equal $5.30 and $5.50, respectively. 

From Table 2 we see that the patterns 
found in Table 1 are preserved as elasticities 
vary. For all elasticities, the selected price 
band programs lower steady-state mean 
price, reduce long-run price variability, and 
increase long-run revenue variability. More- 
over, comparing the results for the $5.30- 
$5.30 price band to those of the $5.30—$5.50 
price band, we see that raising the release 
price reduces and stabilizes market price and 
destabilizes revenue, regardless of the elastic- 
ity. : 
Table 2 also shows how the impact of a 
price band program varies with the elastici- 
ties of demand and supply. First, the decline 
in steady-state mean price resulting from the 
introduction of a nonexplosive price band 
program, though small, is more pronounced 
as either demand or supply becomes more 
inelastic. Second, price and revenue variabil- 
ity appear to be insensitive to supply elastic- 
ity, but highly sensitive to demand elasticity. 
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TABLE 2- STEADY-STATE MEAN PRICE, COEFFICIENT OF VARIATION OF PRICE, AND COEFFICIENT OF 
VARIATION OF PRODUCER REVENUE UNDER COMPETITION AND TWO ALTERNATIVE PRICE BAND 
PROGRAMS FOR VARIOUS COMBINATIONS OF DEMAND AND SUPPLY ELASTICITIES# 


Competitive 
Market 
Demand 

Elasticity . 0.71 0.89 1.06 
Mean Price —0.49 5.73 312%, dk 
—0.61 5.73 Sie 5.71 
—0.74 5.72 5.71 5.70 

CV Price — 0.49 23.9 23.6 23.3 

—0.61 20.4 20.2 20.1 

-0.74 179 177 176 

CV Revenue — 0.49 11.6 11.6 11.6 

— 0.61 8.2 8.3 8.4 

— 0.74 5.8 6.0 6.1 


$5.30-$5.30 $5.30-$5.50 
Price Band Price Band 
Supply Elasticity 
0.71 0.89 1.06 0.71 0.89 1.06 
5.68 5.67 5.67 5.67 5.67 5.66 
5.68 5.67 5.67 5.67 5.67 5.66 
5.68 5.67 5.67 5.67 5.67 5.67 
15.0 14.7 14.5 13.1 12.9 12.6. 
13.2 13.0 12.8 11.7 11.5 11.3 
11.9 11.8 11.6 10.6 10.5 10.3 
14.2 14.2 14.3 13.3 13.3 13.4 
12.9 13.0 13.2 12.3 12.4 12.5 
12.1 12.2 t23 11.7 11.8 11.9 


“In the base case, demand and supply elasticities equaled — 0.61 and 0.89, respectively. 


Third, the destabilizing effects of price band 
programs on revenue are more pronounced 
as demand becomes more elastic. Fourth, 
both price and revenue variability are more 
sensitive to demand elasticity under compe- 
tition than under price band programs, re- 
flecting the decline in the relative importance 
of private consumption demand under a price 
band program. 

A number of other results, which we now 
summarize, are not apparent from either Ta- 
ble 1 or 2. Nonexplosive policies, which re- 
duce long-run price, also reduce long-run 
production and consumption. Although such 
policies scarcely affect production variabil- 
ity, they can stabilize consumption substan- 
tially. For example, a $5.10-$5.50 price band 
policy lowers the steady-state coefficient of 
variation of consumption from its competi- 
tive value of 11.1 percent to 7.2 percent 
while leaving the coefficient of variation of 
production unchanged at 15.6 percent. We 
also find that even price band policies that 
have only a modest effect on price variability 
can have a profound impact on private 
stockholding. For example, if the support 
price is set equal to $4.90 and the bandwidth 
is set equal to 80 cents, steady-state mean 
private stocks plummet from a competitive 
level of 65 million bushels to about two 
million bushels.’ 


*Jimmye Hillman, D. Gale Johnson, and Roger Gray 
(1975, p. 14) urge that the “range between acquisition 


IO. Some Benefit-Cost Considerations 


The dynamic welfare effects of introduc- 
ing a price band program to a historically 
competitive market are illustrated in Figure 
4. This fizure gives the expected changes in 
consumer and producer surplus and the éx- 
pected government outlays in each of the 
first fifteen years of a $5.10-$5.50 price band 
program.’° As seen in Figure 4, producer 
gains and consumer losses are substantial in 
the first year of the program but subse- 
quently moderate. This is consistent with 
Figure 2A, which shows that introducing a 
$5.10~-$5.50 price band program causes mean 
price to nse sharply at first and then to fall 
gradually toward its steady-state value. As 
seen in Figure 4, government outlays in the 
first year of the program are high due to the 


and selling prices must be large enough to permit private 


firms to obtain profits from holding stocks.” They pro- 
vide no reason for believing that widening the price 
band would encourage private stockholding, however. 
Our analysis suggests that for a given price support, 
widening the band has practically no effect on private 
stockholding. The ‘scope of private stockholding de- 
pends almost exclusively on the support level. 

10 Producer surplus in year t is defined as CS, = p,-h, 
— §-c(a,_-), where k, is quantity harvested in year t 
and the cost of planting in year t-1 is given by 


i ~ f, P 
c(4a,_1) = By_ 1 @." [eiam f i ‘a(p*) dp). 
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FIGURE 4. DYNAMIC WELFARE EFFECTS OF A 
$5.10--$5.50 PRICE BAND PROGRAM 


large government stock acquisitions and the 
absence of government sales. Government 
outlays subsequently fall but remain posi- 
tive, even though mean government net open 
market purchases approach zero, due to the 
costs of storing the buffer stocks. 

Most comparative static studies focus on 
the steady-state welfare effects of price sta- 
bilization and on the sensitivity of these 
effects to demand and supply curvature. In- 
troducing a price band program into a com- 
petitive market invariably leads to im- 
mediate and substantial producer gains and 
consumers’ losses that greatly exceed the 
smaller and more heavily discounted long- 
run effects. Because comparative static stud- 
ies fail to recognize the importance of the 
short-run welfare effects, their results are 
potentially misleading.‘ Moreover, since the 
elevation of expected price is inevitable in 
the short run, quite without regard to the 
curvature of demand or supply,. the impor- 
tance these studies attach to curvature may 
be exaggerated. 


11Tn their analysis of competitive storage, Wright and 
Williams (1984) also recognize the dynamic welfare 
effects of the introduction of storage. The impact from 
the introduction of government storage, however, can 
be significantly greater than the impact from the intro- 
duction of competitive storage. Mean steady-state stocks 
under price band program with a $5.50 support level 
and a zero bandwidth, for example, is ten times what it 
is under competitive conditions. 
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Table 3 gives for various price band pro- 
grams the. average annual producer gains 
and consumer losses expected over the fifty 
years following the introduction of the pro- 
gram into a previously competitive market.** 
As is evident in Table 3, producers gain and 
consumers lose from the introduction of price 
band programs. That this is true even for 
policies that reduce long-run market price is 
perhaps surprising. As indicated earlier, 
however, the effects of low prices realized in 
the distant future are heavily discounted and 


‘have a small-impact on the present value of 


the sums of producer and consumer surplus. 
For the most part, welfare gains and losses 
are determined in the early years of the 
program when prices are high. Consumer 
losses during the first five years of a 
$5.10~$5.50 price band program, for exam- 
ple, account for 89 percent of the total losses 
incurred over the first fifty years; producer 
gains during the first five years account fcr 
63 percent of the gains obtained over the 
first fifty years. - 

Table 3 also gives expected annual goverr- 
ment outlays and expected annual dead- 
weight loss (consumer losses plus gov- 
ernment outlays less producer gains) over 
the first fifty years of program operation. 
These estimates indicate that substantial 
price stability can be obtained for relatively 
modest government outlays. A $5.10~—$5.50 
price band program, for example. reduces 
price variability by about one-third soon after 
it is introduced (see Figure 1B). The cost cf 
such a program equals, on average, $115 
million annually, a meager sum compared to 
the billions of dollars spent annually on 
conventional farm programs. 

Figure 5 illustrates how one might achieve 
both price and revenue stability at minimel 
cost. In this figure, the steady-state coeffi- 
cients of variation of price and revenue are 
plotted against the discounted sum of gov- 


12 Producer gains and consumer losses were measured 
by the change in producer and consumer surplus and 
were discounted to produce an amortized average an- 
nual figure for each of the ten thousand market histories 
simulated. It was assumed that the introduction of the 
program was not anticipated by producers or arbi- 
trageurs. 
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TABLE 3— AVERAGE ANNUAL PRODUCER: GAINS, CONSUMER LOSSES, GOVERNMENT OUTLAYS, AND 
DEADWEIGHT LOSSES, IN MILLIONS OF DOLLARS, EXPECTED FROM INTRODUCTION OF A 
Price BAND PROGRAM TO A COMPETITIVE MARKET? 


Bandwidth (Release Price Minus Support Price) 


56 

Support 
Price 0.00 0.20 
4.50 Producer Gains 7 7 
Consumer Losses 4 5 
Govt. Outlays 5 6 
Deadweight Loss . 3 3 
4,70 Producer Gains 22 24 
Consumer Losses g 1i 
Govt. Outlays oy ad 18 
Deadweight Loss “A 5 
4.90 Producer Gains 52 56 
Consumer Losses 21 24 
Govt. Outlays _ 40 44 
de Deadweight Loss 16 13 
5.10 Producer Gains 94 102 
Consumer Losses 39 46 
Govt. Outlays | 80 93 
l .. Deadweight Loss 25 37 
5.30 Producer Gains 153 171 
Consumer Losses 70 88 
Govt. Outlays 151 190 
Deadweight Loss . 68 107 
5.50 Producer Gains 246 287 
Consumer Losses 133 181 
Govt. Outlays 305 | 419 
Deadweight Loss 193 314 
5.70 Producer Gains 4l7 488 
Consumer Losses 285 371 
_ Govt. Outlays 687 900 
; Deadweight Loss 555 783 
5.90 Producer Gains 687 757 
Consumer Losses 546 631 
Govt. Outlays 1360 1577 
Deadweight Loss 1220 1451 


0.40 0.60 0.80 1.00 
9 10 12 12 12 
6 6 9 9 10 
6 7 9 10 10 
3 4 6 7 8 
27 31 33 39 46 
13 16 18 23 32 
21 “26 33 44 59 
7 11 18 29 45 
59 66 16 90 105 
26 32 43 59 77 
33 67 88 118 163 
20 33 55 87 135 
113 128 148 173 201 
57 74 97 127 162 
115 152 207 281 367 
59 97 156 . 235 328 
195 227 ` 265 304 339 
116 155 201 250 294 
254 348 ` 462 ` 581 692 
175 275 398 521 647 
337 390.. 438 478 511 
243 307 367 417 457 
569 728 877 1004 1109 
474 646 805 942 1055 
553 607 650 683 no 
450 516 568 610 643 
1097 1263 1399 1508 1595 
994 1172 1318 1434 1527 
813 857 890 917 937 
698 751 792 823 848 - 
1750 _ 1887 1995 2079 2145 
1635 1781 1896 1985 2055 


"Amortized averages over the first fifty years of program operation. Producer gains and consumer losses are 
measured by the changes in producer and consumer surplus, respectively. 


ernment outlays for policies involving band- 
widths of $0.00 and $1.20. The figure shows 
that for any government outlay policies of 
either bandwidth provide essentially the same 


degree of price stability. The figure also. 


shows that for any government outlay the 
wider band provides substantially more reve- 
nue stability. These results, which hold for 
other bandwidths as well, suggest that if 
price and revenue stability are both im- 
portant goals, then an efficient policy will 
entail a low price support and a wide band. 
Two caveats regarding the’ recommenda- 
tion of a low price support and à wide price 


band are in order. First, the degree of reve- 
nue stability that can be secured through 
price band programs is at best limited, as we 
have already noted. If the primary objective 
of government intervention is revenue sta- 
bilization, then the effectiveness of price band 
programs is questionable. Second, certain 
levels of price stability may be unattainable 
without destabilizing revenue or causing 
government stocks to explode. As shown in 
Table 1, any nonexplosive price band policy 
that reduces the coefficient of variation of 
price below 10.1 percent, half its competitive 
value, also destabilizes total revenue. 
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FIGURE 5. PRICE AND REVENUE VARIABILITY VS. . 
EXPECTED ANNUAL GOVERNMENT OUTLAYS 
FOR PROGRAMS WITH BANDWIDTHS OF 
$0.00 AND $1.20 


IV. Summary 


In this paper we have examined a rational 
expectations model of the U.S. soybean 
market in which the government attempts 
to stabilize price within a specified band 
through open market purchases and sales. 
The model extends conventional static equi- 
librium models to a dynamic framework, 
allowing for private storage, expected price- 
responsive production, exhaustible govern- 
ment stocks, and distinct support and release 
prices. | 

Through stochastic simulations of the 
market model we obtained a number of novel 
results regarding the effects of price band 
buffer stock programs. First, although all 
price band programs raise market price in 
the short run, some can also reduce market 
price in the long run. Only price band poli- 
cies that lead to explosive government stocks 


effect a sustainable increase in market price. . 


Second, although price band programs can 
substantially stabilize price, they can also 
destabilize producer revenue. Only policies 
with low support prices and wide bands 
stabilize both price and producer revenue, 
and even then the degree of revenue stability 
attainable is relatively modest. Third, widen- 
ing the price band by raising the release 
price lowers price variability in the case of 
nonexplosive policies. Narrow price bands 
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are more difficult to defend because they are 
more susceptible to stock-outs. And finally, 
we have shown that the welfare effects. of 
price band programs are determined largely 
in the first few years of the program with 
producers gaining and consumers and tax- 
payers losing. 

Numerical solution and simulation of a 
rational expectations model has been shown 
in this paper to be a powerful technique for 
analyzing. intertemporal equilibrium models 
too complex to handle analytically. Al- 
though computable rational expectations 
models are difficult and expensive to de- 
velop, the effort and cost involved in imple- 
menting them may well be worthwhile, par- 
ticularly where essential market features 
might otherwise be ignored to ensure mathe- 
matical tractability. 
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Counterfeit-Product Trade 


By GENE M. GROSSMAN AND CARL SHAPIRO* 


We analyze trade in both legitimate and counterfeit products. Domestic firms own 
trademarks and establish reputations for delivering high-quality products. Foreign 
suppliers export legitimate low-quality merchandise and counterfeits of domestic 
brand-name goods. Home consumers have rational expectations regarding coun- 
terfeiting. We describe the positive and normative effects of counterfeiting, and 

` provide a welfare analysis of border inspection policy and of policy regarding the 
disposition of counterfeit goods that are confiscated at the border. 


Trade in counterfeit products is reaching 
epidemic proportions. Casual observers are 
becoming increasingly aware of the presence 
of fakes and trademark-infringing knockoffs 
in the markets for a wide variety of prod- 
ucts, including not only the traditionally 
forged, luxury consumer goods such as de- 
signer clothing, watches, perfumes, and 
leather items, but also higher-technology 
consumer electronic products such as com- 
puters and stereo equipment. There is also 
mounting evidence of substantial counter- 
feiting in the markets for records and tapes, 
foods, pharmaceuticals, and an expanding 
range of industrial goods, including parts for 
automobiles and airplanes, fertilizers, pesti- 
cides, military hardware, and medical de- 
vices.! Business Week, in a recent cover story 
devoted to counterfeiting (December 16, 


*Department of Economics and Woodrow Wilson 
School, Princeton University, Princeton, NJ 08544. We 
are grateful to Sandy Grossman and Michael Katz for 
their help in refining the equilibrium concept; and to 
Franklin Allen, Avinash Dixit, Jean Baldwin Grossman, 
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mention for useful comments on an earlier draft. We 
also thank the National Science Foundation under grant 
no. SES-8606336, the Alfred P. Sloan Foundation, and 
the Office of Foreign Economic Research, U.S. Depart- 
ment of Labor for financial support. i 

‘Anecdotal evidence on the extent of counterfeiting 
and the range of products affected appears regularly in 
the public and‘ business presses. See the many articles 
cited in Shari Olenick (1982) and the U.S. House of 
Representatives Committee on Energy and Commerce 
(1983, 1984). Data from a survey of U.S. businesses: are 
available in the USITC (1984), 
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1985), called it “perhaps the world’s fastest 
growing and most profitable business.” 

The growth in counterfeit-product trade 
has attracted the attention of the interna- 
tional trade community, including corpora- 
tions, governments, and the international 
organizations. Firms are hiring specialized 
private detective services to track down, ex- 
pose, and prosecute the forgers (Jack Kaikati 
and Raymond LaGarce, 1980), and are 
devoting more and more resources to 
making their brand-name products copy- 
proof (Sandra Salmans, 1979). A number of 
companies adversely affected by counterfeit- 
ing have bound together to form such 
organizations as the International Anticoun- 
terfeiting Coalition in New York and the 
Union des Fabricates in Paris. These associ- 
ations lobby governments for stricter domes- 
tic laws, tighter border control, and tougher 
sanctions against countries that foster ille- 
gitimate producers. The governments, for 
their part, are beginning to heed the call. For 
example, the. U.S. Congress passed the 
Trademark Counterfeiting Act of 1984 and 
the Tariff and Trade Act of 1984 after exten- 
sive congressional. hearings on the topic, and 
the U.S. International Trade Commission 
(USITC) conducted a comprehensive investi- 
gation of counterfeiting in 1983 with a view 
toward reforming its procedures for han- 
dling complaints under the relevant section 
of the Tariff Act of 1930. Most recently, the 
United States, Japan, and the European 
community have agreed to make the adop- 
tion of an anti-counterfeiting code one of 
their primary objectives for the proposed 
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upcoming round of GATT negotiations (New 
York Times, January 20, 1986). 

The U.S. International Trade Commission 
(1984, p. vii) defines counterfeiting as “the 
unauthorized use of a registered trademark 
on a product that is identical or similar to 
the product for which the trademark is reg- 
istered and used.” The anti-counterfeiting 
code drafted by GATT goes further in 
ascribing to the forger the intent to “wrong- 
fully benefit through deceit from the efforts 
of a firm to establish and maintain a product 
or corporate image with the consumer or the 
public at large” (emphasis added). Counter- 
feiting, like patent and copyright infringe- 
ment, represents a violation of a firm’s prop- 
erty rights, in this case the rights to its 
trademark and associated goodwill. It is dis- 
tinguished from these related practices; how- 
ever, in that it alone involves an attempt to 
defraud consumers via misrepresentation. 

Deceptive counterfeiting arises in markets 
with imperfectly informed consumers. If 
consumers could immediately and costlessly 
observe all of the attributes of goods avail- 
able for purchases, it would be impossible 
for imitators to pass off products of inferior 
quality under false labels. Counterfeiiers 
might nonetheless make positive sales in such 
situations if they offered their goods at dis- 
counted prices, and if consumers valued the 
exclusivity and prestige attached to con- 
spicuous consumption of certain well-known 
labels. We study nondeceptive counterfeiting 
of status goods in our companion paper 
(forthcoming). Here we focus on the effects 
of counterfeiting in markets where con- 
sumers cannot detect bogus goods, either by 
direct inspection or by inference from the 
place of purchase.’ 

Trademarks play an important role in a 
world of imperfect information. When a firm 


In practice, it may not be possible to characterize . 


markets for counterfeit products as being either wholly 
deceptive or wholly nondeceptive. Consumers may 
differ in their abilities to distinguish fakes; and distribu- 
tion outlets may vary in the reputations they have 
developed for carrying authentic products. Nonetheless, 
we feel that the analytical distinction is a useful one for 
highlighting the different implications of these two sorts 
of counterfeit-product trade. 
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invests in its reputation by delivering a 
promised quality, it develops goodwill with 
its customers. Trademarks allow consumers 
to identify the products of companies that 
have satisfied them in the past. Thus, a 
trademark becomes an asset of the firm, 
embodying its accumulated goodwill. When 
governments grant firms exclusive property 
rights to their marks, they protect firms’ 
investments. Without such protection, firms 
would find it difficult to appropriate the 
benefits from maintaining the quality of their 
products and would have less incentive to 
do so. 

Counterfeiting undermines the function- 
ing of the property nghts system. Not only 
do consumers suffer the direct harm associ- 
ated with the purchase of low-quality copies 
purporting to be originals, but the infringe- 
ment on the legitimate firms’ rights alters the 
incentives to invest in their reputations. It 
does so in two ways. First, consumers will be 
willing to pay less for high-quality products 
in situations in which they recognize a risk 
of obtaining fakes. Second, a consumer who 
purchases a bogus good may not identify it 
as such, and may attribute its poor perfor- 
mance to the trademark holder. Then the 
presence of counterfeits in a market can 
tarnish the images of honest manufacturers. 

In principle, counterfeiting need not be a 
trade issue. In practice, however, most coun- 
terfeits originate in certain countries in which 
the laws governing the protection of trade- 
marks are not so strict and enforcement is 
lax. Indeed, in many less-developed coun- 
tries, the importation of foreign technologies 
is a conscious development strategy, and the - 
line between imitation and infringement 
sometimes becomes blurred. U.S. producers 
surveyed by the USITC identified Taiwan as 
the source country in 60 percent of the cases 
in which they experienced competition from 
counterfeit products (USITC, 1984). Other 
countries implicated as havens for firms pro- 
ducing counterfeits include Hong Kong, 
Indonesia, South Korea, the Philippines, and 
Thailand. Italy supplies many of the coun- 
terfeits sold in Europe, while a number of 
Middle Eastern countries are fast becoming 
prominent in this market. 
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In this paper, we develop an equilibrium 
model of counterfeit-product trade. In doing 
so, we incorporate into our analysis not only 
the direct effects of counterfeiting that arise 
when a consumer purchases a fake instead of 
a genuine brand-name product, but also the 
induced effects on the behavior of legitimate 
producers. We pay special attention to the 
quality-choice decision of brand-name firms, 
recognizing that consumers will only pur- 
chase from companies that make credible 
offers and deliver on their promises. 

. In Section I we develop our model, which 
takes as its starting point the burgeoning 
literature on equilibrium in markets with 
imperfectly informed: consumers.’ To set a 
benchmark for comparison, we begin Section 
II by establishing the properties of the equi- 
librium under the assumption that counter- 
feiting is not feasible. We then introduce the 
possibility that some imports may be. fakes, 
ask when counterfeiting will occur, and use 
comparative static techniques to study the 
determinants of the market share of counter- 
feits. We conclude this section by comparing 
home and world welfare levels to those in 
the benchmark case. In Section III we study 
the welfare effects of border inspection policy 
and of customs policy regarding the disposi- 
tion of confiscated products. Finally, a con- 
cluding section contains a summary of the 
results, some of which are quite surprising. 


I. A Model of Counterfeit-Product Trade . 


We consider the world market for “blue 
jeans,” a product of heterogeneous quality. 
The attributes of blue jeans that determine 
their quality are not immediately observable 
by consumers. Two types of producers are 


active in the blue jeans market. Home-coun-. 


try firms have. well-developed, quality-con- 
trol procedures, and the ability and incentive 


See, for example, Benjamin Klein and Keith Leffler, 
1981; Carl Shapiro 1982, 1983; and Franklin Allen, 
1984. In our model, we follow Shapiro (1983) in assum- 


ing that firms can choose from a range of possible - 


qualities, while we borrow from Allen the assumption 
that consumers form their expectations rationally. 
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to invest in their reputations. These are the 
“name brand” producers. Foreign producers 
lack the capability to produce high-quality 
merchandise; but these firms have compara- 
tive advantage in the production of low- 
quality (henceforth, “generic”) blue jeans. 
The location of production by the home- 
country firms (i.e, whether or not direct 
foreign investment ‘takes place) is irrelevant 
to our analysis. 

Our model is cast in discrete time with an 
infinite number -of periods of length T. Each 
home firm has its own distinguishable 
trademark, but otherwise jeans of like qual- 
ity produced by different manufacturers are 
perfect substitutes. Variable production costs 
for home firms are xe(q), where-x is output 
and c(q) is the constant marginal cost of 
producing jeans of quality q, with c’> 0 and 
c” > 0. Implicitly, we are assuming that these 
firms have access to perfectly elastic supplies 
of not only labor, but also such other factors 
as managers and capital, which they may 
purchase on the (large) home market. Each 
home firm also faces an “entry cost” F, 
which it must incur one period before engag- 
ing in any production. This fee can repre- 
sent, for example, the cost to the firm of 
developing its product or advertising its 
trademark. 

Per-period profits of a representative home 
firm are m = ( p — c(q))x — rF, where r = e 
—1 (i is the instantaneous discount rate) 
and thus rF is the interest cost on the entry 
fee.* This expression presumes, as will be the 
case in equilibrium, that the firm sells all 
that it produces. We entertain two alterna- 
tive assumptions about market structure: the 
number of-home firms M is fixed, or there is 
free entry. In the event of the latter, M 
adjusts at the beginning of time until there 
are no excess profits. In all cases, we assume 
that M is large. 

The foreign industry produces only blue 
jeans of some minimal quality gy, because 


4 These are profits in a systematic, steady-state equi- 
librium. Under the assumptions we make about expec- 
tation formation and consumer shopping strategies, no 
asymmetric equilibria exist and adjustment to the steady 
State is instantaneous. 
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foreign entrepreneurs are assumed to lack 
access to the technology for quality control. 
In keeping with the stylized facts, we sup- 
pose that foreign firms are small, that en- 
try is free to foreign entrepreneurs, and that 
the technology exhibits constant returns to 
scale. But we assume that resources such as 
capital and entrepreneurial talent are in 
scarce supply in the foreign country, so that 
as foreign production of blue jeans expands, 
the prices of these factors are driven higher. 
Denoting aggregate production by foreign 
entrepreneurs by X*, foreign firms’ unit pro- 
duction costs are given by c*¥(.X*) with c*’ > 
0. Each small foreign firm treats c* as a 
constant. l 

At the beginning of each period, each 
home firm selects a price p, a quality q, and 
announces (for example, advertises) the price 
and a quality “claim” ĝ. The true quality 
must meet or exceed qo, because we assume 
that consumers can identify items that will 
fail to “do the job.” After the announce- 
ments have been made, home and foreign 
firms select their output levels simulta- 
neously, and offer their goods for sale in the 
home-country market.° 

In marketing their output, foreign firms 
must choose how to label their products. If a 
. pair of foreign jeans is labeled honestly, 
consumers infer that it is of quality. qo. Let 
Po denote the price of such goods. A foreign 
firm can instead mimic the label of a home 
producer. A pair so labeled is a counterfeit. 
If the foreign firm is successful in selling 
such a pair, it receives the price p attached 
to high-quality jeans. However, first the firm 
must pass the goods through the home-coun- 
try border. There, it faces the risk of confis- 


"According to an attorney quoted in the Business 
Week article, in the counterfeiting business “there’s no 
Mr. Big. It’s a bunch of little guys.” The article later 
explains that “it is now incredibly cheap to make fakes 
that once required factories with heavy equipment and 
hundreds of workers. Today one man in an auto repair 
shop can copy the contours of a fender on-a home 
computer. He can then make a plastic die and run off 
hundreds of copies.” 

We assume, without consequence for any of our 
results, that no sales take place in the foreign market. 
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cation by home-country customs agents.” We 
assume that confiscation occurs with prob- 
ability ¢, where @ = bf(@). . 

$ is the product of two components. The 
first component b is the probability that a 
given package is opened. We consider b to 
be a home-country policy parameter, reflect- 
ing the intensity of border inspection. The 
second component is the probability of de- 
tection conditional on a given shipment being 
inspected. In the United States and else- 
where, trademark owners supply customs: 
agents with information not readily available 
to consumers about the likely recognizable: 
differences between counterfeit and authentic 
goods, and with samples of the latter. The 
agents use the information and the samples 
provided in their search for counterfeits. We 
assume that the greater the difference be- 
tween the quality of the sample and that of 
the counterfeit, the more likely that the 
agents will identify the copies as such. Sup- 
pose that the samples are made to match the 
announced quality ĝ, and that customs agents 
accept the samples as legitimate if the an- 
nouncement is credible. Then we can write 
the conditional probability of detection, 
given gp, as f(ĝ), with f’> 0. 

Turning to the demand side of the model, 
we assume that all consumers purchase one 
unit of blue jeans. We distinguish two types 
of consumers. Quality-conscious consumers, 
who number N in total, value a unit of 
quality at # in terms of the numeraire. That 
is, the total utility each enjoys by consuming 
one unit of jeans of quality g purchased at 


?The commercial laws of many countries call for the- 
confiscation of trademark-infringing goods (see USITC, 
1984). In the United States, two statutes apply. Under 
the provisions of the Lanham Act, a trademark owner 
may record his registered mark with the Customs 
Service, which then will prohibit entry of goods bearing 
counterfeit marks. The Tariff Act of 1930 calls for 
seizure and forfeiture of infringing goods. A firm claim- 
ing infringement of its common law trademark by im- 
ports may apply to the International Trade Commission 
(ITC) for relief under Section 337 of the Tariff Act of 
1930. If its claim is validated and a determination of 
injury is made, the Commission will issue an exclusion 
order to the Customs Service. Customs then has the 
choice whether or not to permit reexport of goods 
seized under such an order. 
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price p is U=ĝq — p + y for q 2 qo, where 
y is income and y — p is expenditure on the 
numeraire good. The remaining N, home 
consumers value quality less highly, perhaps 
because their incomes are smaller. These 
consumers are happy to purchase a low-qual- 
ity product, as long.as it will do the job. The 
form of their utility functions is the same as 
for quality-conscious consumers, but with y 
and @ replaced by yọ and 4%, where 4, <ð. 
We take parameter values so that, at the 
prices prevailing in equilibrium, this group 
of consumers most prefers the generic prod- 
uct among those that are (or could be) 
offered. 

As in Shapiro (1983), consumers cannot 
immediately observe the characteristics of a 
product that set it above the minimum qual- 
ity, Go. Furthermore, warranties for jeans are 
assumed to be unenforceable. Hence, a qual- 
ity-conscious consumer who chooses other 
than the-generic product buys a good of 
uncertain worth. If the person expects that 
counterfeits account for a fraction s of the 
goods carrying a particular brand-name label 
and that the legitimate product is of quality 
g, then expected utility from purchasing this 
brand is U = s(8q,—- p+ y)+(1—s)(0gG— p 
+ y)=6[sqg+Q—s)@]— p+ y. The con- 
sumer does learn the quality of a product 
upon consuming it, that is, with a lag of one 
period. However, if the product turns out to 
be of quality qo, the consumer never learns 
whether the good was, in fact, a counterfeit. 

We assume that consumers also observe 
the total quantity of jeans of each label 
available on the market.* If consumers could 
not observe quantity, a legitimate firm that 
promised a better deal than its rivals could, 
if believed, flood the market with minimum- 
quality goods. At high levels of sales, the 
quick profits associated with being “fly-by- 
night” exceed the sustainable profits of an 


8In Allen’s model, the equilibrium with observable 
quantity is also an equilibrium when quantity is not 
observable. The same is true in our model. However, 
Allien does not ask whether any new equilibria can arise 
once quantity becomes unobservable. In fact, there, as 
here, a continuum of equilibria exists when quantity is 
unobservable, and for much the same reason. 
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honest firm that maintains its reputation. 
Consumers would be skeptical to an extreme 
of any “good deals,’ and would buy, only 
from firms promising the prevailing levels of 
surplus, whatever that level happened to be. 
If, however, consumers can observe total 
sales, or at least be aware when the market is 
being flooded by a particular brand, then a 
firm can credibly offer a good deal by re- 
stricting its output, thereby preserving its 
incentive to deliver on its promise. 

Finally, we specify how consumers form 
their expectations and choose their brands. 
Each quality-conscious consumer accepts at 
face value the quality claim of any firm, so 
long as the claim is credible and the con- 
sumer has not been disappointed by a prod- 
uct bearing the particular label in the past. 
The consumer assesses credibility by de- 
termining whether, if believed, the firm has 
incentive to deliver on its promise. In equi- 
librium, all firms produce their advertised 
quality. Thus, consumers’ expectations about 
quality are “rational.” 

Consumers also must form expectations 
about the share of counterfeits of each brand. 
Each consumer first calculations whether, at 
the prevailing price and (expected) quality, 
entry by counterfeiters is deterred, or whether 
counterfeits should be expected to flood the 
market. Then, if neither of these extremes is 
believed to be the case, the consumer as- 
sumes that the market share of counterfeits 
in the relevant submarket will be “normal,” 
that is, it will be such that the brand in 
question yields the same expected utility as 
do others. In a symmetric equilibrium, these 
expectations, too, are fulfilled. 

Consumers calculate the expected surplus ` 
associated with each brand, using their sub- 
jective probabilities. Each initially chooses 
the brand offering the highest surplus. If 
several brands offer the same expected sur- 
plus, selection among these is random. After 
purchasing, the consumer observes whether 
the quality of the item is equal to that claimed 
by the trademark owner. If so, and if no 
other brand offers higher expected surplus in ` 
the next period, the consumer buys from the 
same company again. If, however, the jeans 
do not perform at quality ĝ, the consumer 
realizes that either the legitimate firm has 
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shaved its quality, or else a counterfeit has 
been purchased inadvertently. 

The consumer believes that if the legiti- 
mate firm has cheated, it will continue to do 
SO by offering minimum quality in the fu- 
ture. 
be sure that his good was authentic (albeit 
substandard), he would strictly prefer to 
switch brands. If instead the person could 
know that the good was in fact a counterfeit, 
then, at least in equilibrium, the consumer 
would be indifferent to switching. We can 
assume, therefore, without requiring any 
consumer irrationality, that whenever a con- 
sumer is disappointed by a purchase, he 
“plays it safe” and opts to try a new brand. 
A firm that cheats will lose all its customers 
and will be forced to shut down. One that 
lives up to its reputation will lose only those 
patrons who are deceived by counterfeiters 
of its label. In a symmetric equilibrium, this 
loss is just balanced period-by-period by new 
clients who have had unhappy experiences 
with their own former brands. 


If. Properties of Equilibrium and 
Regime Comparisons 


A. Equilibrium without Counterfeiting 


As a benchmark for comparison, we first 
establish the properties of the equilibrium 
when counterfeiting is not feasible. For- 
mally, we assume in this subsection that 
¢ =1. Consumers infer immediately that s = 
0 for all brands. 

A home-country firm advertising price p, 
claiming quality g, producing output x, and 
remaining honest earns a flow profit (gross 
of entry costs) of (p — c(ĝ))x. The present 


We will find that, if a firm decides to cheat at all, it 
is optimal for it to produce minimum quality. Thus, 
consumers who suspect that their firm might not have 
delivered on its promise will also find that their purchase 
is of quality gg. Our assumption, then, is that con- 
sumers expect quality deviations to persist indefinitely. 
Among the set of equilibria that can arise under alterna- 
tive assumptions about the persistence of deviations, the 
one we choose to study is Pareto dominant. The ap- 
proach taken here also is adopted by Klein and Leffler, 
1981; and Allen, 1984. 


Given this belief, if the consumer could. 
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FIGURE 1. NO-COUNTERFEITING EQUILIBRIUM 


discounted value of a stream of such profits 
is (l+r)(p—c(q))x/r. Alternatively, the 
firm could claim ĝ, but produce a lower 
quality. If it did so, it would be discovered 
after one period, and would then be forced 
out of business. A firm that elects to cheat 
maximizes its one-period profit by producing 
minimum quality, thereby earning .(p — 
c(qo))x. The credibility constraint requires 
that the firm have an incentive to provide its 
announced quality. This gives 


41)  pzeļlą)+r(e(ą)-elgo)). 


As Shapiro (1983) has argued, promises of 
above-minimum quality can be credible only 


if firms earn premia over their marginal costs. 


These premia provide the incentives for firms 
to maintain their reputations. n 

Given p > c(q), firms surely will compete 
for customers. Competition forces the credi- 
bility constraint to equality, or 


(2) p”=elqg")+ r(e(q”)- ¢(40))»- 


where we use a superscript n to denote 
equilibrium values in the no-counterfeiting 
regime. In Figure 1, we depict (2) as the 
curve CR. 

Home producers also can try to expand 
sales by oifering more attractive (but credi- 
ble) price-quality packages than their rivals. 
If all firms offer the same expected surplus, 
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then each is rationed and sells to N/M con- 
sumers. A firm that offers a slightly better 
deal can greatly increase its sales and there- 
fore its profits. Since a single firm is small in 
the overall market, it can expand its sales by 
a large amount in percentage terms without 
giving its rivals reason to respond in the 
ensuing subgame. Consumers therefore can 
rationally expect the deviant’s better deal to 
persist. In equilibrium, there cannot exist 
opportunities for profitable deviations. Thus, 
competition drives firms to the credible 
price-quality pair that maximizes quality- 
conscious consumers’ utility. 

In Figure 1, we depict several indifference 
lines for the representative quality-conscious 
consumer, with utility rising as we move to 
the southeast. The price and quality that 
maximize consumers’ utility subject to the 
credibility constraint are found at the point 
of tangency between the CR curve and an 
indifference line. Algebraically, we have the 
condition 


(3). `  ef(q")(+r) =8, 


which we term the competition equation. 

Having determined the equilibrium price 
and quality of home-country jeans, the rest 
of the no-counterfeiting equilibrium is read- 
ily described. Each home firm is rationed in 
- equilibrium, producing output x” = N/M. 
Each earns per-period profits of — 


(4) "= (p"—e(q")) N/M — rF. 
_Tf entry is free, then r” =0, which, together 
with (4), determines the number of home 
firms, M”. 

Foreign firms serve consumers of generic 


jeans. Market clearing in this submarket re- 
quires 


(5). X*" = Np. 
Free entry abroad ensures 
(6) po = c*( X*"). 


Our assumption that foreign producers have 
comparative advantage in the market for 
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low-quality jeans requires that c*(X*")< 
c(qo). 

In equilibrium, quality-conscious con- 
sumers receive lower-quality jeans than in 
the “first best,” where nò information prob- 
lems exist.!? But, under conditions of free 
entry, the no-counterfeiting equilibrium does 
achieve a constrained (or second-best) social 
optimum. If we allow the government to 
subsidize costs but not to administer entry 
taxes or provide information, then it must 
maximize total surplus subject to the zero- 
profit and credibility constraints. The first- 
order conditions for this maximization imply 
0 =c'(q4Xl +r} or g=q". Given the. infor- 
mation structure, changes in quality away 
from q” are beneficial only if entry by home 
firms can be controlled. 


B. Equilibrium with 
Potential Counterfeiting 


We seek to characterize equilibrium when 
counterfeiting is feasible. Let us provision- 
ally assume that copies account for a posi- 
tive share of the market for each brand. 
Later, we will check whether this assumption 
is justified. 

Home firms continue to face a credibility 
constraint in announcing their qualities. 
Starting from a candidate equilibrium with 
sales rationed, a firm that. cheats on quality. 
can sell (1—s)N/M units of the minimum- 
quality good for one period. Alternatively, it 
can sell this same quantity indefinitely by 
fulfilling its promises. Evidently, the pres- 
ence of counterfeits has no effect on -the 
relative profitability of the alternative strat- 
egies. Thus, the incentive to produce the 
announced quality is exactly the same as in 
the no-counterfeiting case. As before, com- 
petition drives the credibility constraint to 
equality, so we have | i 


(7): p=ec(q)+r(e(4)-celgo)). 


10 The first best occurs where the marginal cost of 
quality equals the marginal consumer valuation, or 
c'(q)=0. Shapiro (1982) proves and discusses a more 
general version of the result that imperfect consumer 
information leads to quality deterioration. 
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Firms again compete for customers, since 
at the margin it remains profitable to sell 
more jeans. But now, in their attempts to 
(credibly) offer surplus in excess of that 
offered by other brands, the legitimate pro- 
ducers must take into account the response 
of counterfeiters. A legitimate firm has three 
choices in this regard. If it chooses a price- 
quality pair such that counterfeiters can earn 
positive profits, consumers will expect the 
market for this brand to be overrun by 
copies. No sales result under this strategy, so 
it cannot be optimal. Second, a home firm 
can announce a price and quality at which 
counterfeits of its trademark just break-even: 
Consumers then expect a normal share of 
fakes, and the legitimate firm enjoys a pro- 
portionate share of total jeans sales. Finally, 
the firm in question can select a price and 
quality such that foreign producers will not 
wish to counterfeit its label. By doing so, the 
firm makes its output especially attractive to 
consumers, and may thereby relax its sales 
constraint. It captures both the share of its 
own submarket otherwise held by counter- 
feiters, and some of the market of its legiti- 
mate competitors." 

In any candidate equilibrium, all foreign 
firms (counterfeiters or otherwise) earn zero 
profits. Since any particular home firm is 
small, it takes the costs of the foreign firms 
as given. The home firm can drive the coun- 
terfeiters out of its submarket by changing 
its price-quality vector slightly in an ap- 
propriate direction. Such a deviation must 
be profitable, as long as it does not cause the 
firm to violate the credibility constraint. But 
profitable deviations cannot exist in equi- 
librium. It follows that, as a condition of 
equilibrium with positive counterfeiting, all 
price and quality changes that cause coun- 
terfeiters to earn negative profits must not be 
credible. 


lAs before, the deviant firm would not want to 
expand by “too much,” or else consumers would 
(rightly) expect its rivals to respond in future periods. If 
they were to respond, the firm could not persist in its 
high level of sales. But then consumers would suspect 
quality shading in the current period. 
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FIGURE 2. COUNTERFEITING EQUILIBRIUM 


‘Potential counterfeiters earn zero profits 
when their unit production costs are equal to 
the “expected price,” that is, the price of the 
goods for which the copies are being passed 
off times the probability that the fakes escape 
detection at the border. This gives the zero- 
profit condition, 


(8) p(1— bf (q)) =c*(X*), 


depicted as ZP in Figure 2. 

In an equilibrium with s > 0, competition 
ensures that the zero-profit curve is tangent 
to the credibility constraint, and that the 
former curve is more concave than the 
latter.!? In Figure 2, we show this tangency; 
as drawn, there are no points on or above 
the credibility curve that yield negative prof- 
its for counterfeiters. Algebraically, the com- 
petition equation requires 


bf’(q)p 


(9) (+r)e(q)= IG’ 


127f at all quality levels the ZP curve is flatter than 
the CR curve, no such tangency will exist. Such is the | 
case, for example, if c*’ is very small. In this case, the 
market for high-quality goods collapses. As an example 
of this phenomenon, we cite the exit of Louis Vuitton 
from the Italian handbag market, following a period of 
intense competition with counterfeiters. See Kaikati and 
LaGarce (p. 58). 
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with c”/e > f" /f'+2f'/ — bf). Equa- 
tions (7) and (9) jointly determine p and q; 
then (8) determines X*. 

We proceed to describe the remaining 
equilibrium conditions, still maintaining the 
assumption that these will be consistent with 
the existence of a positive amount of coun- 
terfeit-product trade. The break-even condi- 
tion for legitimate, foreign producers o 
generic jeans is E 


(10) Po=c*( X*). 


The supply of foreign jeans must equal de- 
mand, where the latter includes both the 
demand by non-quality-conscious consumers 
and the unwitting purchases of counterfeits 
by the guality-conscious consumers. Sales of 
honestly labeled generic jeans account for Np 
pairs. Production of counterfeits must be 
sN/(1— 5f(q)) if sN pairs are to survive 
border inspection. We assume at this point 
that customs agents discard the jeans that 
they confiscate. Thus, the market share of 
counterfeits is given implicitly by 


l ©- sN 
(11) X* = N+ ——- 


1— bf(q) | 


Finally, we record home firms’ profits. In 
equilibrium, each trademark owner sells (1 — 
s)N/M pairs of jeans; per firm profits are 


(12). m=[p—e(q)]Q—s)N/M —rF. 


When entry is free, «=0, which, together 
with (12), determines M. 

We now are prepared to investigate 
whether trade in counterfeit products does in 
fact occur in equilibrium. Define 7*” as the 
marginal profitability of producing a copy 
when no counterfeiting actually takes place, 
that is, w*” = p(1— bf(q))— c*(N)). Let 
ZP” in Figures 2, 3A, and 3B represent the 


points where 7*”" =. In Figure 2, this curve _ 


does not intersect CR. In this case, it is 
profitable for some counterfeiters to enter, if 


none are present already, at any price-qual- ` 


ity pair satisfying the credibility constraint. 
The equilibrium is at E, where the zero-profit 
condition associated with the X* from (1]) 
‘is tangent to CR. Since X* > No, equilibrium 
has positive counterfeiting. 
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FIGURE 3A. COSTLY COUNTERFEITING (s = 0) 
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FIGURE 3B. LIMIT PRICING EQUILIBRIUM (s = 0) 


If ZP” intersects CR, as in Figures 3A 
and 3B, no counterfeiting takes place in 
equilibrium. These two figures represent 
qualitatively different situations. In Figure 
3A, ZP” passes above E”, the equilibrium 
point for the no-counterfeiting regime. Home 
firms can select quality, price, and output as 
if counterfeiting were infeasible, and in the 
resulting equilibrium counterfeiters have no 
incentive to enter. The situation is. different 
in Figure 3B. Here, production at (p”,q¢”) 
would invite entry by counterfeiters. Equi- 
librium occurs instead at the intersection of 
ZP” and CR that is closer to the noncoun- 
terfeiting. equilibrium. This may be to the 
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right of point E” (if both intersections of 
ZP” with CR lie to the northeast of E”) or 
to the left of point E” (as drawn). Although 
counterfeiters make no sales in such a limit- 
pricing equilibrium, the threat of their entry 
affects the market outcome. . | 

When s > 0, the output of generic jeans is 
increased by counterfeiting. Consequently, 
foreign costs rise with counterfeiting, and so 
does the price of low-quality jeans. The for- 
eign country gains from counterfeiting, as its 
terms of trade improve. Home consumers of 
low-quality jeans qua consumers (i.e., ne- 
glecting their role as owners of firms) must 
lose. 

Home producers may provide either high- 
.er- or lower-quality products in an equi- 
librium with (actual) counterfeiting than in 
one where counterfeiting is infeasible. In- 
deed, from (7) and (9) we see that @ no 
longer influences the equilibrium quality 
when s> 0. Although the home firms would 
like to compete for customers by further 
tailoring their products to consumers’ tastes, 
they are constrained in doing so by the 
potential response of counterfeiters. Interest- 
ingly, the home firms may earn higher profits 
in an equilibrium with counterfeiting (as- 
suming that M is fixed) than they would if it 
were infeasible. Price markups rise as we 
move up the credibility constraint,’ so if 
quality increases due to counterfeiting, so 
too do per-unit profits. Then, if sales do not 
fall by too much, total profits rise as well. 
When profits increase, it is because the pres- 
ence of counterfeiters limits the intensity of 
mutually harmful competition among the 
legitimate firms. | 

In a limit-pricing equilibrium, foreign out- 
put and-sales of low-quality jeans are the 
same as in the no-counterfeiting regime. So 
too are foreign costs. Thus, the mere threat 
of counterfeiting has no effect on the foreign 
country, or on home-country consumers of 
low-quality jeans. Home producers select 
(credible) prices and qualities to maximize 
quality-conscious consumers’ utilities, sub- 
ject to the constraint that entry by counter- 


Along CR, d[ p — (q)|/dq = re'(q) > 0. 


IT 
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feiters be effectively deterred. The resulting 
level of quality can be higher or lower than 
in the no-counterfeiting equilibrium. For 
fixed M, profits per firm are higher in a 
limit-pricing equilibrium than in the no- 
counterfeiting equilibrium if- and only if 
quality is higher. 


C. Determinants of the Market Share 
of Counterfeits 


In this subsection, we explore some of the 
determinants of the market share of counter- 


- feits. We study here the influences on s of: 


the lag in information transmission, T; the 
discount factor, i; the shape of the home 
cost function, c(q); and the (absolute and 
relative) sizes of the two market segments, N 
and N,- As a by-product of the analysis, we 
also learn what factors affect market prices 
and quality levels. 

Our approach is to calculate compar- 
ative-static derivatives of the system of equa- 
tions (7) through (11). By doing so, we re- 


_ Strict attention to parameter values that 


imply an equilibrium with a positive amount 
of counterfeit-product trade. Note, however, 
that the factors that cause s to decline are 
also the ones that make it more likely that 
no counterfeiting will take place in equilib- 
rium. To conserve space, we omit our alge- 
braic computations. 

The speed of information transmission T 
and the discount factor i both enter our 
model through the composite parameter r. A 
change in either of these primitive parame- 
ters has a similar effect on the incentive 
firms have to run down their reputations. 
For example, if T increases, consumers ob- 
serve quality with a longer lag, and thus 
quality skading becomes more attractive. 
Similarly, an increase in i means that the 
future profits from maintaining a reputation 
are discounted more heavily, and again it is 
more tempting to cut quality for immediate 


gain. 


' When r increases, home firms find it more 
difficult to convince consumers that their. 
goods are of high quality. In terms of Figure 
2, the CR shifts up and becomes steeper. 
The ZP curve must likewise shift up to re- 
establish the tangency between the two. The 
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new equilibrium is characterized by lower q 
and higher X* and s. Quality of brand-name 
products falls, because the temptation to 
cheat is greater. The fall in quality reduces 
the risk to counterfeiters of confiscation, 
which in turn causes their market share to 
increase. 

The shape of the home cost schedule re- 
flects the marginal cost of quality. We can 
parameterize this shape (as distinct from the 
level of costs) by writing c(qg,a), where 
dc/da=0 at the equilibrium q, and @7c/ 
dqgda>Q0. A higher value of a corresponds 
to a steeper c(q) schedule. We investigate 
the comparative statics with respect to a, to 
understand the role played by the shape of 
the cost curve in determining the equilibrium 
share of counterfeits. 

An increase in a causes the CR curve to 
shift up (at least near the initial equilibrium). 
When the marginal cost pivots about q, c(qy) 
falls. This means that home firms have a 
greater temptation to cheat. The restoration 
of equilibrium requires higher-foreign costs, 
hence additional output by counterfeit- 
ers. The new equilibrium has smaller g and 
larger s. 

Finally, we consider the effects of shifts in 
demand. A change in N or in M, has‘no 
effect on the p and q determined by equa- 
tions (7).and (9). Thus, by (8), X* does not 
change. If N increases with N, constant, the 
total number of forgeries produced remains 
the same, as does the probability of confisca- 
tion. So the market share of counterfeits 
falls. If N, rises, given N, more of the (given) 
foreign output is sold honestly, and again s 
falls. An increase in the fraction of quality- 
conscious consumers, holding constant the 
total population, causes the market share of 
counterfeits to rise if and only if l—@>s. 
This condition is satisfied in all plausible 
cases, 

We summarize our findings in 


PROPOSITION 1: The market share of 
counterfeits increases with: (1) increases in 
the quality-detection lag; (ii) increases in the 
marginal cost of quality; (iii) decreases in the 
size of the home market; (iv) increases in the 
fraction of quality-conscious consumers, if 1— 
o>s. 
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D. Welfare Effects of 
Potential Counterfeiting 


We compare levels of social welfare in 
the no-counterfeiting and cum-counterfeiting 
equilibria. Our main result, proved in a 
Appendix, is 


PROPOSITION 2: With free entry by home 
firms, actual or potential counterfeit-product 
trade entails a loss in home and world welfare. 


Under conditions of free entry, the effect 
of potential or actual counterfeit-product 
trade on home-country welfare can be ex- 
pressed as the sum of three terms. The first 
effect is the terms-of-trade loss suffered by 
non-quality-conscious home consumers. This 
term is nonzero whenever s > 0. The second 
termis the direct loss to quality-conscious 
consumers that results from their being de- 
ceived. They buy counterfeit goods that have 
a market value of po but pay p instead. This 
term also is strictly negative when s > 0. The 
final term represents a “quality-adjustment 
effect.” Because the quality level in the no- 
counterfeiting equilibrium with free entry is 
a constrained optimum, any change in that 
level induced by actual or potential counter- 
feiting entails a loss of welfare. 

The first of these effects represents a trans- 
fer between home-country consumers and 
foreign producers..From the point of view of 
world welfare,’* this effect washes out. When 
home customs agents discard the goods that 
they confiscate, the second effect does reflect 
a loss in world welfare, namely the oppor- 
tunity cost of the counterfeits that are de- © 
stroyed. This loss would not arise if customs 
agents were to auction off the goods that 
they seized.’ Finally, the quality-adjustment 
effect also refiects.a loss in world efficiency. 
So world welfare, like domestic welfare, falls. 


14.We study “world welfare” to understand the impli- 
cations of counterfeiting for global efficiency. Of course, 
this concept has normative content only if international 
compensations are possible. 

15We consider the implications for home-country 
welfare of alternative means of disposing the con- 
fiscated forgeries in Section III, Part B, below. 
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Surprisingly, counterfeit-product trade 
need not bring about a loss in domestic or 
‘world welfare when the number of home- 
owned, jeans-producing firms is fixed. For 
given M and absent counterfeting, the na- 
tionally optimal quality is the first best, where 
6 = c'(q). As we have noted, quality in the 
no-counterfeiting equilibrium falls short of 
this first-best level. For standard, second-best 
reasons, actual or potential counterfeiting 
can raise home welfare, if it causes a higher 
level of quality to obtain, that is, if g > g”. 
The threat of entry by counterfeiters may 
remove the temptation firms otherwise have 
to compete via (credible) reductions in price 
and quality. Such competition, while benefi- 
cial to consumers, reduces home welfare. 

Counterfeit-product trade is most likely to 
raise home welfare when the actual share of 
counterfeits is small, since the occurrence of 
s>0O continues to imply a terms-of-trade 
loss for nonquality-conscious consumers and 
a direct surplus loss for quality-conscious 
consumers when the number. of home firms 
is fixed. A gain in welfare also requires that 
bf’(q) be relatively large (i.e., that home 
producers find that quality upgrading is an 
effective means of raising counterfeiters’ costs 
of doing business). 

Finally, we note that when M is fixed, 
increases in quality up to the first-best level 
reflect gains in worldwide efficiency. Thus, 
counterfeit-product trade can also: raise 
global welfare in this case (and must do so 
whenever it raises domestic welfare). Indeed, 
if home-country customs agents do not dis- 
card the goods that they confiscate, world- 
welfare improvement can be consistent with 
quite high volumes of trade in ‘counterfeit 
goods. In summary, 


PROPOSITION 3: With a fixed number of 
home firms, actual or potential counterfeit- 
product trade may raise or lower home or 
world welfare. Counterfeiting is more likely to 
raise welfare if quality upgrading deters coun- 
terfeiters effectively (i.e., if bf’ is large). 


Iti. Policy Analysis 


Only recently have governments in the 
more-developed countries begun to for- 
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mulate policy responses to foreign counter- 
feiting. In the United States, for example, 
the trademark-protection and trade laws were 
amended in 1984 to allow for more severe 
punishment of offenders, and to stipulate 
that tariff preferences be denied to countries 
that harbor counterfeiters. Even now, a 
number of the key policy questions concern- 
ing counterfeiting remain unresolved. 

Our model allows us to address two of the 
issues that have featured prominently in the 
public debate. The first is whether the 
government ought to devote more resources 
to searching for counterfeits at the border, as 
argued by many trademark owners who are 
the targets of forgeries. Despite these argu- 
ments, we have witnessed recently in the 
United States a trend reduction in U.S. 
customs enforcement. The second issue con- 
cerns the disposition of counterfeit goods 
seized at the border. Current U.S. law gives 
the Customs Service several options in this 
regard, and Congress has not as yet stipu- 
lated a procedure choosing among these. 


A. Border Inspection Policy 


We. study in this section the efficacy of 
tighter border policy. In our model, we cap- 
ture such a policy change by increases in the 
parameter b. Recall that b is the probability 


.that a given shipment is examined by customs 


officials. Here we evaluate the benefits. of 
stricter enforcement: Of course, a complete 
analysis would require that these benefits be 
weighed against the associated real resource 
costs. | . 

We seek to determine dW/db, where W = 
Nl NU is aggregate home-country wel- 
fare. We begin with the case of free entry. . 
Then profits from local jean: production are 
zero, and the income terms that enter Up and 
U can be taken as fixed. Differentiation of 
W with respect to b gives 


dw dpo ds 

(13) Noy, ~ NOG - a0) 
ty dp | d4 dp 

-wb ana- 


The four terms on the right-hand side of (13) 
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FIGURE 4. TIGHTER BORDER INSPECTION POLICY 


are readily understood. The first is a terms- 
of-trade effect, reflecting any change in the 
price of imported low-quality jeans. The sec- 
ond term. represents the direct effect on con- 
sumers’ utilities of there being a different 
likelihood that a particular purchase will turn 
out to be fake. The third term reflects changes 
in the terms of trade on counterfeits. Finally, 
there is a quality-adjustment effect. 

. To sign these various effects, we need to 
know how a change in b alters the equi- 
librium. .Throughout this section (and the 
next) we focus on equilibria that have s > 0. 
The: border-policy parameter appears in 
equations (8) and (9). An increase in b raises 
‘the cost of delivering counterfeit products. 
At the same time, stricter enforcement im- 
plies a greater effectiveness of quality up- 
grading as a means of deterring counter- 
feiters. As shown in Figure 4, the ZP curve 
shifts up to ZP’ and becomes steeper. Equi- 
librium is restored by a decline in foreign 
costs (effected by a reduction in X*), which 
shifts the ZP curve down to ZP”. The new 
equilibrium E’ has a smaller s and a higher 
q, the latter reflecting the optimal response 
of home producers to the policy change. 

Two benefits of an increase in b are fairly 
obvious. First, quality-conscious consumers 
buy fewer fakes. Second, the shift of for- 
eign resources out of counterfeit production 


causes pọ to fall, thereby improving the home ~ 
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country’s terms of trade. However, reflection 
on the last two terms in (13) reveals that the 
analysis is more subtle than one might ini- 
tially suppose. The third term is unambigu- 
ously negative. An expansion of enforcement 
efforts causes the price of legitimate high- 
quality jeans to rise (along with q). But tuis 
implies that when quality-conscious con- 
sumers now are deceived by counterfeiters, 
they pay more for their mistakes. The last, 
quality-adjustment term can have either sign. 
Substituting for dp/db = (1+ 1r)c’(q) dq/db, 
we see that this term is positive exactly when 
the equilibrium quality of home jeans is be- 
low that of the no-counterfeiting equi- 
librium. 

Combining these four effects, we find that 
an increase in b need not be welfare improv- 
ing, even if we neglect the resource expendi- 
ture needed for this policy measure.’© The 
explanation lies in the “general theory of the 
second best”: policies with direct effects that 
are beneficial can nonetheless have deleteri- 
ous consequences if their indirect effect is to 
exacerbate a preexisting market distortion. 
An increase in b, which causes g to use 
when s> 0, can move the equilibrium level 
of quality away from the (constrained) opti- 
mum, if this level initially is too high. We 
summarize in | 


PROPOSITION 4: With free entry by home 
firms and s > 0, tighter enforcement of border 
policy can raise or lower home welfare. A 
sufficient condition for dW/db >Q is c’(q) < 
61-s)//dtr)" 


We turn briefly to the case of fixed M. 
Then the home industry earns positive prof- 
its, which enter into consumers’ utilities 


lén a limit-pricing equilibrium (with free entry), an 
increase in b always raises welfare. The first three terms 
of (14) all vanish in this case, while relaxation of the 
threat of entry by counterfeiters allows the legitimate 
firms to offer greater surplus to consumers. This recon- 
ciles our result here that dW//db might be negative with 
our earlier finding that welfare is always higher wien 
 =1; the increase in W need not be monotonic. | 

17 When the government sells confiscated goods rather 
than destroying them, a sufficient condition for dW//db 
> 0 is c’(q) <@/(14+ r), that is, q < q". 
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through the income variables, y and yọ. The 
new expression for dW/db contains one new 
term and a somewhat different quality-ad- 
justment effect. The other (three) terms are 
exactly as before. 

The new term reflects the increase in the 
profits of home firms that results from their 
capturing sales otherwise made by counter- 
feiters. It is given by — N( p — c(q)) ds/db. 
The quality-adjustment effect that applies 
when M is fixed is N(1— s)[@ — c’(q)| dq /db. 
_ This term is positive exactly when the equi- 
librium quality of legitimate jeans falls short 
of the first-best level. 

Once again, the total effect on home 
welfare of an increase in b is ambiguous. 
Combining the quality-adjustment term and 
the terms-of-trade effect on imported coun- 
terfeits, we find that a sufficient condition 
for dW/db>0 when M is fixed is c’(q) < 
0(1— s)/(1 + rs). This condition ts less strin- 
gent than in the free-entry case, because 
tighter border policy in the present cir- 
cumstances does not cause socially wasteful 
entry. 


B. Government Disposition of 
Confiscated Merchandise 


We consider now the issue of the disposi- 
tion of goods seized by customs officials. To 
this point, we have assumed that all con- 
fiscated counterfeits are destroyed. But in 
fact, U.S. law gives the Customs Service four 
options in this regard. They may allow reex- 
portation of the goods, donate them to char- 
ity, destroy them, or turn them over to the 
General Services Administration (GSA) for 
relabeling and sale. In practice, most con- 
fiscated merchandise is turned over to the 
GSA, which relinquishes it to a charity if a 
request is recetved within a year. After that 
period, the goods are sold at auction. Of 
course, counterfeits deemed to be dangerous 
are destroyed. 


18 Testimony of Richard H. Abbey, Chief Counsel for 
the U.S. Customs Service, before the House Subcom- 
mittee on Crime. See U.S. House of Representatives 
Committee on the Judiciary (1985, p. 138). 
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To study what policy of disposition is 
optimal, we introduce into our model a 
parameter o, which represents the fraction of 
confiscated jeans that are resold. We assume 
that the government removes the bogus 
trademark from these goods and offers them 
at the competitive price po- 

How does this policy variable affect the 
equilibrium? When o > 0, the home govern- 
ment becomes an additional supplier in the 
market for low-quality jeans. The condition 
for equilibrium in this submarket changes to 


sN 

(41^) X*+ fl) 
E sN 

OF Tg)’ 


where sN/(1 — bf(q)) is the number of coun- 
terfeits produced and obf(q) is the fraction 
of these that are seized and auctioned by the 
home government. The remaining conditions 
of equilibrium are unchanged. Importantly, 
this means that o does not affect the equi- 
librium values of p, q, or X*, which con- 
tinue to be determined by (7), (8), and (9). 
Now consider the welfare implications of 
variations in o. Such changes have only two 
effects in the model. First, as ø is increased, 
the government collects additional revenue 
of [ pobf(q)sN/(1 — bf(q))| do. This revenue 
represents the direct benefit from reducing 
waste. But, the increase in o also causes the 
market share of counterfeits to increase. 
Since X* is constant, each pair of low-qual- 
ity jeans sold by the home government, by 
crowding out one pair of generic imports, 
causes one more pair to be falsely labeled. In 
effect, by entering the market as a supplier 
of low-quality jeans, the home government 
forces foreign producers out of legitimate 
activities and into counterfeiting. The welfare 
cost associated with this increase in s under 
conditions of free entry by home firms is 


Oo sNbf (q) 


(99-90) ~ saa) 1—bf(q) 


- The first term in braces captures the loss to 
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quality-conscious consumers, while the sec- 
ond reflects the gain in government reve- 
nue. Each term is multiplied by sNbf(q)/ 
(1 — bf(q)), the total number of units con- 
fiscated. 

Adding the two effects together, and re- 
arranging terms, we find 


sNb 
a A f(g) 
do 1—obf(q) 
Expression (14) can be positive or negative. 


But notice that its sign is independent of o. 
This proves 


[P ~8(q- qo). 


PROPOSITION 4: With free entry by home 
firms, the optimal policy is to sell (discard) 
all confiscated counterfeits when p>(<)@ 
(4 — 4). 


Selling the confiscated items is most likely to 
be socially beneficial when the difference in 
quality between domestic and foreign jeans 
is small.!° 


IV. Conclusions 


When foreign firms forge the trademarks 
of home manufacturers, they infringe on the 
property rights of the legitimate producers. 
Counterfeiting can only be profitable when 
brand-identifying trademarks, and the repu- 
tations that they embody, have significant 
value to their owners. For reputations to be 
of value, consumers must be imperfectly in- 
formed about product attributes. So, coun- 
terfeiting must be studied in the context of 
imperfect consumer information. 


We conduct our analysis of counterfeit- 


product trade in a dynamic, two-country 
model with imperfect quality information 
and brand-name reputations. We solve the 
model for a steady-state, rational expecta- 
tions equilibrium, and use it to study the 
causes and consequences of counterfeits. The 
confluence of imperfect information and im- 


19 Qualitatively, the same conclusion holds when the 
number of home firms is fixed. Then sale rather than 
destruction is indicated if and only if c(q) > 6(4— qo). 
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perfect property rights gives a second-best 
flavor to our welfare analysis. 

The presence of foreign counterfeits harms 
the home economy in a number of intuitive 
ways. Some home consumers suffer when 
they unwittingly purchase copies. And the 
home country realizes a deterioration of its 
terms of trade, as foreign counterfeit produc- 
tion drives up factor prices in the export 
sector of the foreign country. 

The feasibility of counterfeiting also alters 
the rivalry among domestic manufacturers. 
Absent. counterfeiting, brand-name pro- 
ducers compete to offer consumers the best - 
deal, subject to a credibility constraint that 
each firm find it optimal to provide its re- 
puted quality. Potential counterfeiting forces 
firms to adjust their price and quality so as 
to protect themselves from imitators, while 
still competing for consumers. Depending 
upon the border inspection technology, the 
possibility of counterfeiting may raise or 
lower equilibrium quality and price. With 
free entry by home firms, the quality adjust- 
ment in response to counterfeiting neces- 
sarily lowers home and global welfare. With 
a fixed number of home firms, however, 
brand-name producers may raise their qual- 
ity in an effort to battle counterfeiters, and 
this quality enhancement may cause both 
home and global welfare to rise (since qual- 
ity initially was undersupplied due to imper- 
fect information). 

Policy responses to counterfeiting may 
have unintended consequences due to the 
changes they induce in the quality of brand- 
name products. Tighter border inspections 
policy, for example, benefits the home coun- 
try in that it reduces the price of legitimate 
imports and lowers the market share of 
counterfeits. It may nonetheless lower do- 
mestic welfare as it causes the quality of 
brand-name products to increase (perhaps 
excessively) and worsens the terms of trade 
on the remaining counterfeits. 

Another policy question concerns the dis- 
position of counterfeit products that are con- 
fiscated at the border. We consider a policy 
whereby the customs authority sells a frac- 
tion o of these items and destroys the rest. 
We find that increasing the fraction that are 
sold actually raises the market share of 
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counterfeits. The home government’s supply 
of low-quality goods competes with that of 
legitimate foreign producers, and ‘thereby 
shifts resources abroad into the illegal sub- 
sector. We show that the optimal policy is 
either to destroy all confiscated products or 
to auction them all, and we provide a simple 
sufficient condition that determines which of 
these is the case. 


APPENDIX: PROOF OF PROPOSITION 2 


Home welfare is given by W = NU, + NU. 
When entry is free, profits are zero, so y” = y 
and yg = yo. Therefore, 


W~W" =~ No( po — p3) 
+ N[(1—s)6(q- 9") 
+ O8(4o- 9")—(p—p”)]. 


Using the credibility constraint to substitute 
for p” and p, we find 


(Al) Ww-w" 
= = No( Po — Po) + Ns (qo - q) 
+ N{8(q-q")-(1+r) 
x [e(g)—e(q")]}. 


The first term in (A1) is nonpositive. Since, 
X*" < X*, home consumers of low-quality 
goods pay no more: for their jeans in the 
no-counterfeiting regime, and pay strictly less 
if s > 0 with counterfeiting. The second term 
is the direct loss to quality-conscious con- 
sumers from the presence of counterfeits in 
the market. The final term is the indirect 
effect on the surplus enjoyed by quality-con- 
‘scious consumers caused by the- induced 
change in quality. This too is nonpositive, 
because c” > 0 implies that leta) - c(q”)| > 
e’(a")(q — q”), so | 


(A2) N{0(q-q") 
—(1+r)[e(q)-e(¢")]} 
<N(q—q"){@-(1+r)c(q")} =0. 
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Let total revenue from production in. 
the foreign country, excluding the value of. 
jeans. output, be R*(X*), with R*’<0 and 
R*” <Q. The change in global welfare is 
AG = (W-W")+(W*—W*"). Substituting 
for W*—Wir= = R*(X*)— R*CX*") + po X* 
— pọ X*” and noting (11), we have - 


AG = R*( X*)— R*( X*")+ Ns0(q9 — q) 
+ N[@(q~q")—(p- p") 
x + sNpy|(1- bf(q)). 


But R*” <0 implies R*(X*)— R*(X*") < 
R*'( X*" X A* — X*"), Using R*’(X*") = 
— pj, we have R*(X*)— R*(X*") < 
— sNp>/0. — bf(q)). Therefore, 


AG/N <6(q- q")—(p — p")+ s8(4o— 4) 
+5( Po p5)/(1— f(a). 


The fact that quality-conscious consumers 
choose to consume the high-quality jeans in 
the no-counterfeiting equilibrium implies pg 
> (qa — q”)+ p”. This, together with p= 
Po/(Q— bf(q)), implies 


(A3) AG/N<(1-s)[(q-4")—(p-p")] . 
— sf (q) p3(1— bf (4)) 
= (1-s)[0(g—9")=(+r) ` 
x (e(a)- ea") 
~ sofa) pij- tfla). 


The first term.on the right-hand side of (A3) 
is a “quality-adjustment effect.” We have 
already shown this to be nonpositive in (A2). 
The second. term is the value (at no-counter- . 
feiting prices) of the output discarded by 
home customs agents. This term would 
vanish if customs agents were to relabel and 
sell at auction the jeans they confiscate. In 
any event, AG <Q. 


ee A A YY A enn rr ty 
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Foreign-Owned Land 


By JONATHAN EATON* | 


Foreign investment affects land prices as well as domestic capital. A permanent 
increase in net foreign investment can reduce steady-state welfare if a consequence 
is higher land values. Other things equal, more crowded countries have higher 
land prices and lower permanent welfare, but their net foreign indebtedness 
depends on technology, savings behavior, and the interest rate. Even when the 
domestic capital stock is not affected, a land tax raises steady-state welfare. 


Foreign investment contributes to the pro- 
ductive resources of the capital-importing 
country. It also affects the value of domestic 
assets in fixed supply. Most economic analy- 
sis, in assuming that assets in the host coun- 
try are completely reproducible, addresses 
only the first effect. If some assets in the 
economy are supplied inelasticaily, however, 
the effect of foreign investment on asset val- 
ues can reverse many standard results on the 
consequences of foreign investment for wel- 
fare, and a number of other comparative 
static results as well. 

This paper develops a life-cycle model of 
an economy in which three factors, called 
land, labor, and capital, produce output. 
Land and capital serve as stores of value as 
well. The fundamental distinction between 
them is that capital is reproducible whereas 
land is in fixed supply. 

The distinction between land and capital 
both as factors of production and as assets 
appears in David Ricardo (1817) and more 
explicitly in Henry George (1898). For 
George, the fundamental difference is that 
the productive contribution of land, unlike 
. that of labor or capital, does not derive 
directly or indirectly from human endeav- 
or, its role in production being “passive.” 
George argues that private ownership of land 
diverts resources away from more productive 


*Department of Economics, University of Virginia, 
Charlottesville, VA 22901, National Bureau of Eco- 
nomic Research, and Hoover Institution. I thank an 
anonymous referee for useful comments and the Na- 
tional Science Foundation for support under grant no. 
SES-8410613. 
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activities: 


“It is seen that private property in 
land, instead of being necessary to its 
improvement and use, stands in the 
way of improvement. and use, and en- 
tails an enormous waste of productive 
forces;” _ [1904; p. x]. 


In the analysis here, ownership of land, or 
more specifically private trade in claims on 
income from land, plays exactly this role by 
diverting savings aay: from investment in 
capital. : 

Raymond Goldsmith 1985) provides data 
that give some indication of the quantitative 
importance of land holdings. Table 1 pre- 
sents his data on land as a share of tangible 
assets for twenty countries. These suggest 
that land can be a nontrivial component of 
wealth. 

One purpose of the analysis here is to 
consider the consequence of an exogenous 
increase in the level of foreign investment 
where land and capital both serve as factors 
of production and as a store of value. Peter 
Diamond (1965) and John Kareken and Neil 
Wallace (1977) address this issue in special 
cases of the model developed here.” The first 


1Elsewhere I have explored the implications of 
changes in the terms of trade and in factor supplies in a 
three-factor, life-cycle model with portfolio autarky; 
that is, in the absence of foreign investment (Jonathan 
Eaton, 1987). Jean Tirole (1985) discusses the implica- 
tions of fixed factors for asset bubbles. Oded Galor 
(1986) analyzes migration in an overlapping generations 
model. 

2 Willem Buiter (1981) extends Diamond’s analysis to 
two countries. 
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TABLE 1—-LAND AS PERCENT OF TANGIBLE ASSETS 
Approximate Year 
1850 1913 1978 | 
All Agricultural Al Agricultural All Agricultural 

Country Land Land Land Land Land Land 
Australia - ~ - - 12.5 - 
Belgium 54.5 _ 18.7 — 18.1 — - - 
Canada - ~ ~ - 24.3 3.4 
Denmark - — 26.3 13.3 14.2 2.9 
France 56.5 49.9 33.2 25.4 23.4 7.9 
Germany 45.8 43.2 26.9- 20.2 24.9 12.6 
Great Britain 29.9 19.9 22.2 9.9 14.9 2.5 
Hungary - - _ -— 27.1 16.5 
India 35.3 ~ 53.7 - 25.1 - 
Israel — - ~ — 18.5 3,3 
Italy 47.2 41.8 39,2 33.3 16.8 5.1 
Japan - - 42.2 294 50.7 11.0 
Mexico -— - ~ - 19.3 5.8 
Norway - ~ 31.3 22.4 15.8 59 
Russia /USSR - ~ 61.5 - 22.8 ~ 
South Africa - - 28.0 213) 18.5 8.5 
Sweden - - -= — 153 2.8 
Switzerland — = 36.0 21.7 172 25 
United States 41.3 35.8 35.3 19.2 24.9. 5.4 
Yugoslavia - - ~ — 18.5 15.4 


Source: Goldsmith (1985, Tables 39 and 40). 
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analysis excludes land and the second capital. 
The two yield diametrically opposite conclu- 
sions about the implications of foreign in- 
vestment for welfare, both on impact and in 
steady state. With no land, foreign capital 
inflow lowers the welfare of the currently 
retired but, if the equilibrium is efficient, 


steady-state welfare rises. With no capital, | 


these results are just reversed. With both 
factors present the effects, not surprisingly, 
are ambiguous, but under specific assump- 
tions about technology simple conditions de- 
termine their direction. Inserting data. from 
several countries into these conditions sug- 
gests no presumption that a reaction in one 
direction or the other is universally more 
likely. 

A second concern of this analysis is the 
behavior of a national economy when capital 
is perfectly mobile, so that the level of for- 
eign investment equates domestic and world 
rates of return: An exogenous change in the 


world interest rate has an ambiguous effect . 


on the value of land and on welfare. A fall in 
this rate can, for example, -reduce the 
steady-state welfare even of a capital im- 


porter if it causes land prices to rise, while, 
on impact, the retired generation benefits 
from the consequent capital gain on land. 
An increase in the ratio of labor to land 
necessarily raises land prices and reduces 
steady-state welfare, however, while, again, 
on impact the currently retired benefit from 
the resulting capital gain. | 
The third issue that the.paper addresses is 
the effect of a land tax on foreign investment 
and on national welfare. This analysis ex- 
tends to an open economy work by Martin 
Feldstein (1977), Guillermo Calvo et al., 
(1979) and Christophe Chamley and Brian 
Wright (1987) who show, in a closed econ- 
omy, that taxing land raises steady-state 
welfare. Such a tax raises the capital stock, 
causing the wage rate to rise and the interest 
rate to fall.> With perfect capital mobility, 
the domestic capital stock and factor prices 
are unchanged as a consequence of a land 


>The effect on the generation first subject to the tax 
is necessarily negative, however.. This result typically 
extends to the open economy, as I discuss in Section IV. 
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tax. Nevertheless, a tax on land raises 
steady-state welfare as long as the value of 
land remains positive. Thus George’s (1904) 
argument in favor of such a tax extends to 


an economy facing a given world interest ` 


rate, even though the total capital stock is 
not affected by the tax. 

Section I presents the basic assumptions 
of the analysis. The effect of an exogenous 


increase in foreign investment is examined in- 


section II. Section III analyzes the economy 
under perfect capital mobility, while the is- 
sue of the land tax is addressed in Section 
IV. Section V provides some concluding re- 
marks. 


I. The Model 


The economy has a constant endowment . 


of land, in an amount T, and a constant 
labor force L. Investment in the previous 
period determines the stock of capital in 
period ¢, denoted K, Aggregate output net 
of depreciation in period ¢, Q,, is a homoge- 
neous, twice-differentiable function of the 
three inputs, 


(1) - 0,=G(K,.L,T). 


Standard marginal productivity conditions 
determine the factor rewards w, for labor, r, 
for capital (net of depreciation), and m, for 
land. I adopt the normalization T =1.* 

New investment in. capital takes the form 
of currently produced units of output that 
are not consumed. National savings is de- 
termined by a simple life-cycle optimization. 
Individuals live two periods. In the first 
period of life they provide a unit of labor 
services to earn a wage w. An amount c” is 
spent on current consumption with the re- 
mainder invested in land and capital. In the 
second period the individual consumes the 
value of his assets and the income that they 
have earned. This amount is denoted c°. 
Lifetime utility is. U(c’, c°). 


* This specification need not imply that land is homo- 
geneous or that all land is actually used in production. 
See Eaton (1987). 
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The price of land is g,. Denoting the indi- 
vidual’s investment in capital as k, and in 
land as /,, budget constraints imply that 


(2) CF = We — Kia lar 


(3) aas (L274 ki 


+( Gait Treat 


With perfect foresight, for both land and 
capital to be held in positive amounts re- 
quires that 


: +r 
(4) a E 


qi 


which implies, with (3), that 


(5) c= (1+ rai )(™, = 


In the working period the individual’s prob- 
lem is to choose c? to maximize utility, given 
w. and r,,,. The utility-maximizing level is 
denoted by the function c’(w,, r,, 1). 

Equilibrium in the markets for land and 
capital implies that | 


(6) K,4,= Lk t Kf, 
(7) 1= Ll, + Tha, 


where K/,, and T/,, denote net foreign 
investment in capital and land, respectively. 
Negative values of these variables imply net 
ownership of these assets abroad by na- 
tionals. 

The supply of capital and the price of land 
q, evolve according to the two dynamic 
equations 


(3) K = L[w (wr) -at F, 
o P Na g 

(9) q, = aa z 
LFR 


where F, denotes net foreign investmenț in 
period £. 


| 
| 
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II. Foreign Investment 


This section treats net foreign investment 
as exogenous, and considers the effect of 
changes in its amount on the capital stock, 
the price of land and national welfare, both 
on steady-state configurations and in the 
transition from the initial. situation to the 
new steady state. 


A. The Capital Stock and Price of Land 


In a steady state with a constant level of 
net foreign investment F, the capital_stock 
and price of land are constant values, K and 
g, respectively, that satisfy’ 


(10) K= ,(K)-g+F 
(11) q=/r, 
where 


w=G,(K,L,1) 
7=G,(K, L,1) 
@=G_(K,L,1) 


An increase in total net foreign investment is 
indicated by an increase in F. Regardless of 
the form that investment takes, the effects on 
K and g are given by 


(2 d 1 
) dF A 

: dG qk 
(13) OF A? 


5Conditions for the existence of a K and q that 
satisfy (10) and (11) are provided elsewhere (Eaton, 
1987). A condition for the stability of the steady state is 
given in the Appendix. 


EATON: FOREIGN-OWNED LAND . 79 


where 


(14) A=1—L(1—c¥)wy + Ledre + qx, 


We — d'k 
(15) g= ——. 


As shown in the Appendix, as long as 
1+ Levr, > 0 and c} <1, the condition A > 0 
is necessary and sufficient for the existence 
of a unique, stable, nonoscillating conver- 
gence path to steady state. This condition 
states that in the neighborhood of steady 
state an increase in the capital stock by a 
particular amount raises investment in cap- 
ital by a lesser amount. 

If this stability condition is satisfied, then 
an increase in foreign investment raises the 
steady-state capital stock. The interest rate 
falls and the return to at least one other 
factor must rise. If land and capital are 
complements in production, then the price 
of land necessarily rises, since 7, > 0. 

An illuminating special case to consider is 
one in which the aggregate production tech- 
nology derives from the specific-factors 
model described by Ronald Jones (1971) and 
Paul Samuelson (1971). One commodity, a 
manufactured good, uses only capital and - 
labor in its production. An agricultural good 
uses only land and labor. Denoting the out- 
puts of the manufactured good and agricul- 
tural good as Q™ and Q4, respectively, and 
the respective labor inputs as L” and Lô, 


OM = G™(K,, jae 
O4=G4(T, LA), 


where G™ and G4 are homogeneous, twice- 
differentiable functions. Full employment 
ensures that L” + L^ =L. 

With the manufactured good serving as 
numeraire and denoting the relative price of 
the agricultural good as „Pe the value of 
output is Q,=0™ + p,Qź, which is maxi- 
mized when value of the marginal product of 
labor is the same in the two sectors. If L™* 
is the value of L” that satisfies this condi- 
tion then the aggregate production function, 
which now depends on p, as well as aggre- 
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gate factor supplies, is 
1) Q=G(K,,L,,T, p,) 
=GM(K,, Li“) 
+ p,G4(T, L— LM). 


In the specific-factors model an increase in 
foreign investment necessarily lowers the re- 
turn to land. This is because the increase in 
the capital stock attracts labor to the manu- 
facturing sector.® Since the interest rate dis- 
counting these returns also falls, the effect 
on the value of land remains ambiguous. It 
depends upon the relative labor shares in the 
two sectors. If the share of labor in manufac- 
turing exceeds its share in agriculture, then 
the price of land rises. Otherwise it falls. An 
equivalent condition is that foreign invest- 
ment raises the price of land if the share of 
land in domestic. wealth, ¢/(q + K), exceeds 
the ratio of the labor force in agriculture to 
total labor. Otherwise foreign investment 
lowers the price of land. 

In the first case the value of land is pri- 
marily affected by its role as an asset. Hence 
it appreciates as a consequence of the lower 
interest rate. In the second, the value of land 
is primarily affected by its role as a factor of 
production complementary with labor. Its 
value then falls as a consequence of the 
higher wage. 

To demonstrate these results, observe that 
in the specific-factors model, a, = — wg(L 
— Lyu) and ry K + wgLy = 0. Hence 


which is positive or negative as 


eee scr 2 ——, 
rK T 


é This result generalizes to technologies in which both 
sectors employ all three factors as long as land is the 
factor used most in agriculture and capital the factor 
used most in manufacturing. See Roy Ruffin (1984). 
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or, rearranging, as 


: _ aM 
ee sii 


kig L 


Thus there is no presumption that a perma- 
nent increase in foreign investment raises the 
price of land as it does in Kareken and 
Wallace’s (1977) model. If agriculture is 
labor-intensive relative to manufacturing, the 
price falls.” 


B. Foreign Investment and Welfare 


The implications of a permanent increase 
in the level of foreign investment for the 
welfare of current and future generations 
can be very different. In the absence of a 
fixed factor, the case of Diamond’s analysis, 
an increase in foreign investment necessarily 
lowers the welfare of the generation that 
enters retirement when the increase in for- 
eign investment first occurs. It lowers the 
rate of return on that generation’s savings 
while not contributing to their wage income 
in earlier years. Foreign investment can con- - 
sequently not provide a Pareto improvement. 
If the steady ‘state is efficient, so that the 
interest rate exceeds the population growth 
rate, later generations benefit. The positive 
effect of the increase in the wage more than 
offsets the negative effect of the lower return 
on savings. (In an inefficient equilibrium this 
is not the case: an increase in foreign invest- 
ment lowers welfare of subsequent genera- 
tions as well. It can then be Pareto worsen- 


ing.) 


‘Except for Hungary and Yugoslavia, in the most 
recent pericd for which Goldsmith provides data, agri- 
cultural land constitutes less than half of total wealth in 
land, as indicated in Table 1. The specific-factors model 
apparently does not apply. For Yugoslavia, however, 
nonagricultural land is insignificant, so that here the 
specific-factors model could have some relevance. The 
fraction of the labor force in agriculture in this country 
in 1978 was 33 percent, substantially in excess of the 
share of land in wealth (World Bank, 1980). If the 
specific-factors model is appropriate, then foreign in- 
vestment acts to /ower the price of land in this ccuntry. 
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A fixed asset eliminates the possibility that 
the steady state is inefficient, since the return 
on that asset must at least equal the popula- 
tion growth rate. It can then never be the 
case that an anticipated increase in foreign 
investment is Pareto worsening. It either 
raises steady-state welfare or it raises the 
welfare of the retiring generation upon an- 
nouncement. It can even do both. When the 
increase in foreign investment is unan- 
ticipated, however, then the effect on the 
contemporaneous retired nationals depends, 
among other things, on how ownership of 
domestic land and capital is divided between 
nationals and foreigners. | 

I first consider the implications of foreign 
investment for the steady state. For one 
thing, this is the relevant criterion for com- 
paring two parallel economies that have dif- 
ferent, permanent levels of foreign invest- 
ment. I discuss the transitional effects of an 
increase in foreign investment in this section, 
Part C. 

Differentiating utility, U, evaluated at 
steady state, with respect to F gives, using 


the first-order condition for utility maximi- 


zation, 


ig dU -i Oy 
(16) g O) 


HE r)wgl A~}. 


Incorporating the relationship 


the Euler condition (that 7,=—-w,L- 
rg K ), and equation (15), this expression can 
be shown to have the sign of 


(17) 


if there is no national investment abroad. 

The last term in this expression is positive. 
As in G. D. A. MacDougall’s (1958) analysis 
of foreign investment, an exogenous increase 
in foreign investment acts to raise welfare by 
lowering the return on existing foreign-owned 
assets. 


rw = ax) —TgF, 
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The first term can have either sign. The 
availability of land with a nonnegative yield 
as a store of value ensures that the steady 
state is efficient, that is, that r>0. Conse- 
quently foreign investment raises steady-state 
welfare if it raises the real wage (wx > 0) 
and lowers the price of land (qx <0). In 
Diamond’s (1965) model with no land, wy, is 
necessarily positive, so that the outcome de- 
pends upon whether the initial equilibrium is 
efficient or inefficient. In Kareken and 
Wallace’s (1977) model with no capital, wg 
= 0 while qx <0, so that foreign investment 
reduces welfare in steady state. 

Because of the generally ambiguous per- 
manent welfare effect of foreign investment 
some special cases merit discussion: (7) If 


‘labor and capital aré substitutes in produc- 


tion (wg <0), then necessarily 7,20, so 
that qg > 0. Foreign investment necessarily 
lowers welfare in steady state if initially F = 
0. (ii) If the aggregate production function is 
Cobb-Douglas, so that 


Q, = KELP a+ß8<i 
then 
1—-a- 
q= PK 
a | 
and 


l-a- 


l-a- 
wp Tab 
nee g 


Foreign investment acts to raise steady-state 
welfare if the interest rate is initially high 
and the share of land (1~a-—£) is small 
relative to that of capital (a). (iii) In the 


SEdward Denison (1974) estimates the shares of 
earnings in the nonresidential business sector of the 
United States by input in 1968 as follows: Labor = 
79.94, nonresidential structures and equipment and in- 
ventories = 16.02, and land = 4.04. Under a Cobb- 
Douglas assumption the expression is positive or nega- 


tive depending upon whether r 2 5 percent. If a period 
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specific-factors model expression (17) has the 
sign of 


l+r)K K+qg-—-EF 
q 
E” L l 


A sufficient condition for foreign investment 
to raise steady-state welfare is that the 
capital-labor ratio in manufacturing exceed 
wealth per worker or, equivalently, that the 
ratio of the labor force in agriculture to total 
labor exceed the share of land in national 
wealth. 


C. Dynamic Adjustment 


The discussion so far has compared the 
effect of different levels of foreign invest- 
ment across steady states. The dynamics of a 
transition from one steady state ‘to another 
can be analyzed by manipulation of equa- 
tions (A3) and (A4) in the Appendix. Once 
the change in foreign investment has oc- 
curred, the capital stock and price of land, 
and consequently factor prices, begin to move 
monotonically toward their new steady-state 
values. 

If the change is anticipated then the land 
price begins to move toward its new steady- 
state value prior to the actual increase in 
foreign ownership. If the steady-state price 
of land falls, then the capital stock begins to 
rise before the increased foreign investment 
occurs. As the price begins to fall in antic- 
ipation, more national’ savings is diverted 
toward capital investment. If the steady-state 
land price rises, however, then there is.a 
period of capital decumulation before the 
increase in foreign investment. Once the in- 
vestment takes place, this process is reversed 
as the capital stock moves to exceed its 
initial steady-state level. 

The older generation when the i increase in 
foreign investment is first anticipated experi- 
ences a capital gain or loss on its land hold- 


is taken to be anything more than five years, then the 
corresponding annual interest rate is near zero, suggest- 
ing that the effect in the United States is very likely to 
be positive. 


MARCH 1988 


ings depending upon whether the ultimate 
effect is to raise or to lower the steady-state 
land price. Since an increase in the steady- 
state price of land is necessary for foreign 
investment to lower steady-state welfare, an- 
ticipated foreign investment is never Pareto 
worsening. 

. What happens, on impact, in the case of 
an unanticipated increase in foreign invest- 
ment depends on the initial distribution of ` 
assets between nationals and foreigners. If 
the land price rises and nationals hold rela- 
tively more land than capital, then the cur- 
rent welfare effect, from a national perspec- 
tive, is more likely to be positive. 

To summarize, in the one-asset Diamond 
(1965) model, foreign investment results in a 
capital deepening that raises the wage and 
lowers the interest rate. In that analysis, the 
retired generation when the investment oc- 
curs experiences a loss in welfare, but if the 
interest rate exceeds the growth rate then the 
long-run effect on welfare is positive. These 
results extend to an economy with land if 
there is no positive effect on the price of 
land. In this case current wealth holders 
experience a capital loss when foreign invest- 
ment is first anticipated. Subsequent genera- 
tions benefit from the higher wage. 

If the price of land rises, then any wage 
increase may not compensate for the fall in 
the interest rate in determining the overall 
effect on steady-state welfare. But in this 
case current wealth holders benefit from a 
capital gain when foreign investment .is first 
expected. | 


IH. Perfect Capital Mobility - 


Section II considered the effect of an in- 
crease in foreign investment, treating this 
amount as exogenous. I now assume that 
investors have investment opportunities else- 
where in the world that yield a real return 
r*, The country considered here is small in 
the sense that it does not affect this rate. In a 
perfect foresight equilibrium the level of 
foreign investment will ensure a capital stock 
that satisfies 


(18) r* = G,(K*, L,1), 
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so that 
(19) F=K*+q* 

gi Liw- C? wW, 1» r*)|; 
where 

G,(K*, L,1) 
Ca 
r* 
A. The World Interest Rate 


The effect of a permanent decline in the 
world interest rate is qualitatively the same 
as that of a permanent increase in exogenous 
net foreign investment. Hence, even a capital 
importer can experience a drop in steady- 
state welfare as a consequence of a lower 
interest rate. In contrast, this result cannot 
happen in Diamond’s (1965) model when the 
steady state is efficient since this result re- 
quires that the lower interest rate raise the 
price of land. 

If anticipated, the announcement of the 
lower rate benefits the contemporaneous re- 
tired generation if it appreciates land values. 
Hence the effect can never be Pareto worsen- 
ing. 
When the decline in the world interest rate 
is unanticipated, if it causes the price of land 
to rise then the effect on the currently retired 
generation of nationals depends on how 
claims on land and capital are distributed 
between nationals: and foreigners. If na- 
tionals own relatively more land, then im- 
provement in their welfare is more likely. 

When the decline in the world interest rate 
causes a drop in the price of land, in which 
case an improvement in steady-state welfare 
is assured, a decline in. the welfare of the 
currently retired upon announcement is in- 
` evitable. This is true regardless of. whether 

‘the change is anticipated in advance or a 


Note that factor prices and the domestic capital 
stock, and consequently the price of land, now assume 
their new steady-state values immediately upon any 
anticipated change in exogenous variables. From equa- 
tion (19) the level of foreign investment therefore 
achieves its new steady-state value after one period. 
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surprise on impact, and regardless of the 
distribution of claims. 


B. The Land-Labor Ratio 


. Since savings behavior and foreign invest- 
ment determine the capital stock, only land 
and labor are primitive endowments. Homo- 
geneity of the production function implies 
that only the ratio of labor to land matters 
in determining factor rewards, individual 
welfare, and the amount of foreign invest- 
ment per unit of land. 

An increase in the labor force will raise or 
lower the total capital stock depending upon 
whether capital and labor are complements 
or substitutes in production (G xz, Z 0). What 
happens to the capital-labor ratio depends 
upon the sign of —G,7. Unless capital and 
land are substitutes, the capital-labor ratio 
falls when the labor force rises. More 
crowded countries have a lower capital stock 
per worker. 

Whatever the effect on the capital stock, 
an increase in the labor-land ratio raises the 
return to land, and hence its price, and lowers 
the real wage (w; <0 andr; > 0).!° Steady- 
state welfare always falls, but when the in- 
crease in the labor force is first anticipated 
landowners experience a capital gain.” 

Whether more crowded countries export 
or import capital is ambiguous. Differentiat- 
ing expression (19), with w,_, assuming its 
steady-state value, gives 


dF dK* m 
CY FF unt eo 


0These results follow from the relationships w, = 
Grit G,x(dK*/dl), m= Grt Gr (dK */dL); 
(dK*/aL) = —(Gk/Ggg), the Euler conditions, and 
the condition that the principal minors of the matrix of 
second derivatives of the production function alternate 
in sign. See Samuelson (1947, p. 62). 

HTF there is one sector of the economy that employs 
only capital and labor, as in the specific-factors model, 
then factor rewards, the price of land and welfare are all 
unaffected by an increase in the labor force. This sector 
expands to employ the increase in the labor force at the 
initial capital-labor ratio. l 
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Unless labor and capital are strongly sub- 
stitutable (Gg; <0), domestic wealth rises, 
both because the capital stock is likely to 
rise and because the value of land rises. The 
effect on national wealth is ambiguous. There 
are more workers saving, but since the wage 
is lower each saves. less.1? 


C. Relative Commodity Prices 


The model can also be used to consider 
the effect of a change in a relative commod- 
ity price on foreign investment. In the 
specific-factors model, for example, an in- 
crease in the relative price of the agricultural 
commodity raises the value of land but re- 
duces the equilibrium level of the capital 
stock.’ The net effect on domestic wealth in 
steady state is given by the sign of the ex- 
pression 


T r*K* 


ow(L—Ly) wh’ 


where ø is the elasticity of substitution be- 
tween land and labor in agriculture. If this 


With a Cobb-Douglas technology and isoelastic 
marginal utility of consumption, the effect of an in- 
crease in the labor force on the level of foreign invest- 
ment has the sign of the expression (1 — 8)— B(1— ¢)r*, 
where o is the share of wage income consumed and £ 
the labor share in production. Of two countries with the 
same technologies and preferences, the more crowded 
one will import capital if the labor share, the interest 
rate, and the savings propensity are small: Otherwise 
such a country will export capital. In the specific-factors 
model, since factor rewards do not change, national 
wealth rises in proportion to the labor force while 
domestic wealth rises by the increase in the labor force 
times the capital-labor ratio in manufacturing. Whether 
foreign investment rises or falls depends upon whether 
the capital-labor ratio in manufacturing is larger or 
smaller than national wealth per worker or, equiv- 
alently, if the share of land in national wealth is smaller 
or larger than the ratio of the labor force in agriculture 
to total labor. 

137 assume that capital is an output solely of the 
manufacturing sector, which involves some loss of gen- 
erality. A more complete analysis would introduce a 
price index for investment. Examination of the polar 
opposite case, an agricultural investment good, yielded 
very similar conclusions, however. 


MARCH 1988 


elasticity is low or if the labor. share in 
agriculture is relatively low then an increase 
in the price of the agricultural commodity 
has little effect on the allocation of labor. Its 
primary effect is to raise land values. This 
attracts foreign capital. At the opposite ex- 
tremes, if o is large and agriculture labor- 
intensive, then the major effect is to reduce 
the equilibrium capital stock, which acts to 
lower foreign investment. 


IV. The Consequence of a Tax on Land with 
International Capital Mobility 


In contrast to what is implied by a static 
model of tax incidence, that a tax on land is 
neutral in its effects on resource allocation, 
in a closed economy, overlapping genera- 
tions context such a tax, by reducing the 
price of land, increases savings available for 
capital investment.!* The steady-state supply 
of capital and wage rise and the interest rate 
falls. Steady-state welfare rises. 

With capital mobility, a tax on land has 
no effect on factor prices or on the domestic 
stock of capital. These are governed by the 
world interest rate. Nevertheless, the tax does 
have real effects. It lowers the value of for-. 
eign investment and, as in a closed economy; 
it raises steady-state welfare. 


A. The Land Tax and Foreign Investment 


Consider a tax in amount. r that is col- 
lected on all domestic land each period. 
Foreign investment continues to imply a 
domestic capital stock that equates the world 
interest rate to the domestic marginal prod- 
uct of capital. Since factor supplies are un- 
changed and marginal: productivity condi- 
tions continue to determine factor rewards, 
the wage and the return to land are un- 
affected. | 


14 The effect is similar to the “Tobin effect” of infla- 


_tion on the capital stock: higher anticipated inflation 


channels savings out of cash balances into capital in- 
vestment (James Tobin, 1965). Chamley and Wright 
(1987) emphasize the quantitatively trivial potential for 
inflation to affect the capital stock in contrast with the 
potential effect of a land tax. 
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The tax does affect the price of land, 
however. Equation (4) must be changed to 


Gi} F Mp TT 


(21) B cr eh lai 


t 
If retirees receive a share À of the tax reve- 
nue and workers the rest, then the equation 


of motion for the capital stock in a perfect 
foresight equilibrium is 


a) Kant’ 


Ar® 
ot ‘{1- Jz) 
1+ r* 


+(1-A)r—4,+F, 





which, in steady state, implies that 





T_T 
(23) F=K*+— 


—~(1-A)r 


æ 


Ar* 
-r[w- owsa- Jz), 
1+ r* 


where K* satisfies 





G,(K*, L,1) =r*. 


The effect of an increase in T on F is 
unambiguously negative regardless of A. A 
land tax reduces foreign investment. What- 
ever the level of the tax, foreign investment 
falls more when more of the revenue is dis- 
tributed to current workers- (the lower A). 


B. The Land Tax and Welfare 


However the tax revenue is distributed, 
the land tax does not affect the steady-state 
wage rate or rate of return on savings. But 
each individual receives, in addition to his 


wage income, redistributed tax proceeds with — 


value rt[1—Ar*/(1+r*)]. Consequently, a 
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tax on land raises steady-state welfare re- 
gardiess of how the revenue is distributed 
between generations. 

Steady-state welfare rises as 7 rises. The 
potential welfare gain is not, of course, un- 
limited. If land can remain unowned then 
when +> 7 no land is owned and no tax is 
collected; 7 consequently imposes an upper 
bound on 7. 

While Feldstein (1977) and Chamley and 
Wright (1987) demonstrate that a land tax 
raises steady-state welfare in a closed ecor:- 
omy, they also show that such a tax does not 
constitute a Pareto improvement. This is 
likely to be the case here as well. If the tax is 
announced in advance of its imposition, or -f 
the tax revenue is distributed to workers ét 
the time the tax is announced, retirees owr- 


ing land experience a capital loss for which 


they receive no compensation. Their welfare 
drops because of the tax. If, however, the 
tax is imposed immediately upon -its ar- 
nouncement and retirees are given the tax 
revenue, then the potential for a Pareto-im- 
proving land tax, from a national perspec- 
tive, emerges. 

This outcome requires that some foreign 
investment take the form of claims on land. 
Let T/ denote the initial amount of foreiga 
land owned by foreigners. A sudden land tax 
creates an immediate capital loss for retirees 
in total amount (1— T/)r/r*. If 1- Tf > r*, 
of course, then this magnitude exceeds tax 
revenue, r. Even if retired landowners are 
given the tax revenue, it does not com- 
pensate them for their capital loss. They are 
net losers. If 1—T/<r*, however, tax re- 
ceipts exceed the capital loss to nationals, 
and retirees are net beneficiaries of a land 
tax. Since steady-state welfare rises as a con- 
sequence of the tax, and the new steady state 
is achieved in one period, the tax yields, 
from a national perspective, a Pareto im- 
provement. The loss on the part of foreign 


15Tf landowners must sell their land, then a negative 
price of land must be admitted. The upper bound on + 
in this case is determined by the wealth of landowners 
at the period in which the tax is initially imposed. 
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landowners is, of course, the source of the 
gain to the initial retirees. 

In summary, while a land tax raises 
steady-state welfare, it typically harms the 
retired generation at the time it is an- 
nounced. For a national Pareto improve- 
ment to emerge requires. that: (7) the tax is 
not anticipated, (ii) tax revenue is distrib- 
uted to retirees, and (iii) the share of na- 
tionally owned domestic land is less than the 
world interest rate. 


V. Conclusion 
Capital and land serve both as factors of 
production and as stores of value. The 
primary distinction between capital and land 
is that the supply of the first is determined 
by household savings and foreign: invest- 


ment. Nature determines the supply of land. 


Models of international trade and invest- 
ment have typically incorporated land and 
capital only in their roles as factors of pro- 
duction, not as competing assets in house- 
hold portfolios. Once a role for land as an 
asset is recognized, standard results on the 
implications of international investment can 
change significantly. This paper has ex- 


amined the effects of international invest- 


ment when land is both a factor of produc- 
tion and an asset in fixed supply. 

Even though results, in general, are am- 
biguous, the direction of the effects of 
changes in relevant exogenous variables can 
be inferred from the underlying technology. 
Analysis of aggregate production relation- 
ships has typically not distinguished between 
reproducible and nonreproducible factors of 
production, however, so that the empirically 
relevant effects are difficult to ascertain. Ex- 
amination of the meager data that are avail- 
able suggests that, in different countries, dif- 
ferent answers may emerge to questions 


about the consequences of foreign capital for. 


welfare and land prices, and about the impli- 
cations of interest rate, terms-of-trade, and 
resource supply changes for welfare, the price 
of land, and the direction of foreign invest- 
ment. Much more data and analysis are 
needed before any answers can be provided 
with reasonable confidence. 
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APPENDIX 


Equations (8) and (9) in the text may be 
linearized around K and @ as follows: 





(Al) X41 = L(1 a C2) WeX, 
~ Leyrg Xin. — J 
Tr q 
A2 = — —~ 
] 
14 ptr 


where x,= K,—K and =q,- g. 

These equations constitute a second-order 
system oi linear homogeneous. difference 
equations. Their solution has the form 


(A3) x= A,(p1)'+ Alp)" 


-T 
(A4) Le = A (o) 
D 


P2 


— [1 ; t 
+ ——— 4 
oa a( p>) ’ 


. where p, and p, are roots of the equation 


p* —(Ty, trn) +P (l +r)=0, 


where 
r= L(1— ch) we 
Ho 14 Leyry 
=] 


E=- (a = Ta) 
tn =lirtlypta/th, 


and with Py and p> defined so that p< D 


`The scalars A, and A, are determined by 


boundary conditions. 
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At any period ¢ the capital stock K,, and 
hence x, are predetermined. The price of 
land q,, and hence y, .are determined by 
asset market equilibrium each period. At 
period t= 0, A, must therefore satisfy the 
condition A, = xg — A. 

A necessary and sufficient condon for 
the existence of a unique stable nonoscillat- 
ing convergence path to steady state is that 
0 <p, <1< p. 

If p, <0 the system oscillates. The condi- 
tions [,,>0 and T+T, >0 preclude 
oscillation. These conditions in turn are 
guaranteed by the two conditions 


(A5) 1> cZ, 


which states that the marginal propensity to 
save is nonnegative, and 


(A6) 1+ Le?rg > 0, 


which requires that an increase in the inter- 
est rate not have a highly negative effect on 
savings. 

If p, = 0 and p, <1 then for any value of 
A, equations (A3) and (A4) converge to 
steady state while if p,>1 no path con- 
verges. A unique convergence path therefore 
requires that 0 <p,<1l<p, and A,=0. 

If (A5) and (A6) are satisfied, then a nec- 
essary and sufficient condition for a unique 
stable nonoscillating convergence path is that 
A > 0, where A is defined in equation (14). 

To verify that A > 0 is necessary and suffi- 
cient define the function 


A(p) = ø -(T,,+ Ty )o +P +r). 


Since A(p)=0 defines p, and p,, for p € 
(P1, P2), A(p) <0. If p; <1<pp, then A(1) 
<0. Since 


rÀ 


AD = CEER) 


along with (A6), A> 0 implies and is im- 
plied by A (1) <0. 
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New Estimates of Quality of Life in Urban Areas 


By GLENN C. BLOMQUIST, MARK C. BERGER, AND JOHN P. HOEHN* 


Implicit markets capture compensation for intraurban and interregional dif- 
ferences in amenities and yield differences in housing prices and wages. These 
pecuniary differences become preference-based weights in a quality of life index. 
Hedonic equations are estimated using micro data from the 1980 Census and 
assembled county-based amenity data on climatic, environmental, and urban 
conditions. Ranking of 253 urban counties reveals substantial variation within and 


among urban areas. 


Quality of life comparisons among areas 
attract the attention of residents, workers, 
business managers, and policymakers. Evi- 
dence of the influence of amenities, one di- 
mension of quality, on housing, job, and 
migration decisions is found by Ronald 
Krumm (1980), Philip Graves (1983), and 
V. Kerry Smith (1983) among others. People 
are interested in comparing the bundle of 
amenities available at one location to bun- 
dles elsewhere. 

The basic problem in constructing a qual- 
ity of life index is developing a method for 
weighting the different amenities. Early work 
ranking cities by quality of life, for example, 
Ben-Cheih Liu (1976), produced overall qual- 
ity of life indexes by weighting amenities in 
an atheoretic manner. Advances were made 
by Sherwin Rosen (1979), who suggests urban 
locations are best viewed as tied bundles of 
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wages, rents, and amenities. Extending 


Rosen’s work, Jennifer Roback (1982) con- 
structed a model to show interregional 
amenity differences are bid into interregional 
differences in both wages’ and land rents. 
These differences yield implicit amenity 
prices which are appropriate weights for a 
quality of life index. The quality of life index 
we develop incorporates the wage and rent 
effects discussed by Rosen and Roback. 

In contrast to previous research, our model 
allows for amenity variation both within and 
across urban areas. Agglomeration effects 
due to the productivity effects of city size 
provide a key linkage between firms of a 
given urban area. Our data extend the reach 
of empirical analysis; more cities are in- 
cluded, amenities are measured at the county 
level, -housing rent data are for individual 
households rather than urban aggregates, and 
the data are more recent. Hedonic wage and 
rent equations are estimated using 1980 U.S. 
Bureau of the Census micro data matched 
with amenity data on climatic, environmen- 
tal, and urban conditions. Implicit amenity 
prices are estimated from the hedonic re- 
sults. These implicit prices are the amenity 
weightings in our quality of life index. The 
index is computed for 253 urban counties 
within 185 metropolitan areas of the United 
States. 


I. Framework 
A. Households, Firms, and Urban Structure 


Central to our framework is the idea that 
different urban locations offer different sets 
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of wages, rents, and amenities. Households 
attempt to maximize well-being and firms 
attempt to minimize costs by their location 
decisions. We assume a fixed number of 
urban areas in which individuals and firms 
may locate. Before location decisions are 
made, households and firms are freely mo- 
bile.! Each urban area is a collection of 
counties. For simplicity, we analyze the case 
of an arbitrary urban area composed of two 
counties. Each county 1s composed of a fixed 
amount of land and offers a different set of 
amenities that resident households and firms 
may. enjoy. Counties in an urban area are 
linked together by agglomeration effects; the 
population of the entire urban area affects 
the production costs of firms, regardless of 
the county in which they are located. 

Households gain utility through use of a 
composite commodity, local residential land, 
and local amenities. A household gains access 
to the amenities of the Ath county through 
the purchase of residential land q,, where 
k € {1,2}. Both land and the consumption 
commodity are purchased out of labor earn- 
ings. Each household is endowed with one 
unit of labor. A household in county & sells 
its labor time to local firms and earns a wage 
w,. Earnings comprise all of income and 
labor is homogeneous. Labor transportation 
costs within a given county are assumed to 
be negligible.* 


l The intraurban, interregional model is based on the 
assumption that the housing market is sufficiently na- 
tional in scope that compensating differentials surface 
in. the housing market as well as in the labor market. 
For evidence that is suggestive of the appropriateness of 
the national housing market assumption see Peter 
Linneman (1980). 

*For simplification we assume there is no cross- 
_ county commuting, work hours are exogenous, and labor 
is homogeneous. Of course, commuting does exist, but 


most people do live and work in the same county. As 


calculated from the migration—place of work—travel 
time subsample of the 1980 Census A sample, among 
the people who live in one of the 340 urban counties 
identified, 81 percent live and work in the same ccunty. 

While labor supply is exogenous in our model, there 
may be some labor market response by households to 
amenity-level differences. We expect households who 
choose areas with low wages and high amenity levels to 
reduce their hours worked in response to the low rela- 
tive price of leisure. This partial effect in the labor 
market magnifies the reduction in wages necessary to 
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The level of well-being attained By a 
household in county k is 


(1) o= u*(w,, lx ay)» 


where v*(-) is the indirect utility function, r, 
is the rental price of land in the kth urban 
area county, a, is an index of local ameni- 
ties, and the fixed, unit price of the com- 
posite commodity is suppressed. Utility in 
the Ath county increases with an increase in 
wages in the kth county (vy, >Q) and de- 
creases with an increase in the rental price of 
land within the county (vy <0). An increase 
in a county’s amenities increases utility im 
that county if a, is a consumption amenity 
(vf „> 0) and decreases utility if a, is a dis- 
amenity in consumption (v5. <0). A house- 
hold residing in county k“ demands resi- 
dential land q, = v*/v*. Letting the amount 
of land within the kth county be fixed and 
equal to Q,, the population of county k is 
N*=Q,./q,. Given equation (1),. this im- 
plies that a county’s population is a function 
of its own wage, rent, and amenity levels. 

Firms combine local labor and capital to 
produce the composite commodity. The 
prices of capital and the composite commod- 
ity are fixed by international markets. Prices 
and wages are normalized on the price of the 
composite good, and the price of the com- 
posite good i is set to unity. Production tech- 
nology is constant returns to scale in labor 
and capital. Local amenities enter produc- 
tion as shift parameters. 

For a firm located in the kth county, unit 
production costs are 


(2) e*=c E(w; ap N), 


compensate for a difference in amenities. Even though 


we do not model labor supply or bring it directly into 
the estimation, we do illustrate how our quality of life 
measure varies with differences in hours worked by the 
household. 

Another complication which has been considered in 
detail elsewhere is heterogenous labor. Roback (1988) 
shows tha: in an interregional context diversity of. 
workers further dilutes the simple presumption of a 
negative relationship between amenities and wages and 
a positive relationship between amenities and rents. 
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where c*(-) is a firm’s unit cost function and 
the price of capital is left implicit. N is the 
population size of the entire urban area. N 
reflects agglomeration or congestion effects 
(George Tolley, 1974). As city size varies, 
unit costs of a firm may fall, remain con- 
stant, or increase (cy = 0). In terms of amen- 
ities, unit costs decrease with a change 1 in @,, 
if a, is an amenity. in production (ck <0), 


and increase with a change in a,, if a, 


is a production disamenity (ck, > 0). By 
Shephard’s lemma a firm’s demand for labor 
is ck > 0, 

As individuals and firms iaca across dif- 
ferent urban areas and counties, wages and 
rents adjust to clear their respective markets. 
A spatial equilibrium implies that house- 
holds cannot improve utility and firms can- 
not reduce their costs by relocating. An in- 
traurban equilibrium occurs when firms 
within an urban area produce at common 
production çosts and all urban area house- 
holds attain an equal level of utility. An 
interurban equilibrium implies that unit pro- 
duction costs are equal to the unit product 
price and households across all urban areas 
attain a common level of utility, u 

For an arbitrary urban area, a set of 
wages, land rents, and city size that sustains 
an intraurban and interurban equilibrium 
satisfies the system of equations 


(S1) 


1=c*(w,;4,,N) 


u? = v*(w,, rp; ap) 


2 
N= $} NF, 
i k=1 l 


where k€ {1,2}. The last equation links 


equilibrium wages and rents within an urban. 


area through the effect of city size on firms’ 
productivity. Using the set of wages and 
rents that satisfy (S1), one can solve for (a) 
the implicit price of the amenity a,, and (b) 
the comparative static effects of a change in 
a, on the equilibrium set of wages, land 
rents, and city size. 
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B. Wages, Rents, and Implicit 
Amenity Prices 


Equilibrium wage and land rent differen- 
tials: are used to compute the implicit prices 
of amenities. These implicit prices, f,, are 
obtained by taking the total differential of 
the second eee in.(S1) and rearranging 
to find fi, = U5, / Yay Consequently, the im- 
plicit price of a, is 


(3) fk” q,(dr,/da,) — dw, /da,, 


where dr, /da, is the equilibrium rent dif- 
ferential and dw,/da, is the equilibrium 
wage differential. We have Roback’s (1982) 
result—that the implicit price is the sum of, 
the land expenditure differential and the 
negative of the wage differential. 
Comparative static analysis is used to solve 
for the anticipated sign of the equilibrium - 
wage, rent, and city-size differentials, given 
specific assumptions regarding a,. Unlike 
Roback we allow amenities to vary within an 
urban area; we permit a,#a, and da,# 
da.. Comparative static results are obtained 
by taking the total differential of the system 
(S1) and then solving for the appropriate 
differentials. From the comparative static 
analysis, the wage and rent differentials are 


wy rj Fk 


(4) dw,/da,= L- uk cked vi Ni 


kuj B, + + NEvkyJck ef )/D 


chp re ned ay Fk rj 


(5) dr, /da,=|— ok vi( ck, yeh RN 


akt 


+ ck yk 


al we Hi 


— Névk pjeked | /D, 


ay Wy, r; 


where k+ j€ {1,2}, $; = chio / v; DN m~ 
N4] — Ch,» and D is the determinant’ of the 
differential system. N,* is the partial effect of 
a change in rent in county k on population 
in county k. Ny , Nj, and Nj, are similarly 
defined for the wage ‘effect and the effects in 
county j. N% is the partial effect of a change 
in amenities’ in county k-on that county’s 
population. Three more differentials exist 
and are shown in the Appendix. Two, 
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dw, /da, and dr,,/da ,, show the cross-county 
effects that occur etween two counties 
within a given urban area. These arise due to 
agglomeration effects—a change in ameni- 
ties in county / results in a change in city 
size that in turn affects the cost of firms 
within county k. The shift in the costs in- 
duces a change in wages and rents. Interest- 
ingly, the cross-county rent differential is 
proportional to the cross-county wage dif- 
ferential. The last differential, dN’/da,, indi- 
cates the effect of city size due to a change in 
the Ath county’s amenities. 

The signs of the five wage, rent, and city- 
size differentials depend on alternative 


assumptions regarding: 1) the effect of- 


amenities on households, 2) the impact of 
amenities on production costs, and 3) the 
effects of agglomeration. In general, it is not 
true-that the wage differential is negative and 
the land rent differential is positive even if 
a, iS a consumption amenity. For in- 
stance, in the case in which the amenity 
increases household utility and reduces pro- 
duction costs, the own-county wage and rent 
differentials are both: positive except where 
city-size effects increase firm costs. In the 
case in which city size increases firm costs 
and a, is an amenity to households, but 
neutral with regard to unit costs, own-county 
rents and city size increase unambiguously 
with a,. The sign of the agglomeration effect 
determines the sign of the wage differential. 
If firm costs fall as city size increases, the 
wage differential is positive. If size disecono- 
mies prevail, the wage differential is nega- 
tive. In the case in which a, is an amenity to 
households and detrimental to firms, most of 
the comparative static effects are ambiguous. 
The comparative static results underscore the 
importance of accounting for both the wage 
and rent differentials in Pape quality 
of life weights.? 


3In John Hoehn, Mark Berger, and Glenn Blomquist 
(1987) we show that in an interregional context with 
urban structure, full amenity values are 2 weighted 
average of compensation changes in housing and labor 
markets. In that paper, which focuses on differences 
between partial and full prices of amenities, monctoni- 
cally increasing commuting costs are the sole source of 
variation in housing prices within each city. In our 
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Two problems arise in empirically imple- 
menting our model. First, the amenity price 
given in equation (3) is based in part upon 
residential land rents. However, residential 
land is typically bundled into a package of 
housing characteristics and land rents are 
difficult to observe. We can extend our model 
by introducing housing instead of land in the 
utility function and adding a production 
function for housing. As can be shown, the 
amenity price equation becomes 


(6) Íe” h,(dp;,/da,) — dw, /da,,, 


where h, is the quantity of housing pur- 
chased by a household in county k and p, is 
the price of housing in county k. 

Second, an- estimate of equation (6) ap- 
pears to require an unbiased estimate of 
own-county wage and housing-price dif- 


-ferentials. In general, unbiased estimates of 


these wage and rent differentials would re-. 
quire controlling for the levels of amenities 
prevailing in all the other counties within a 
particular urban area. For several large urban 
areas in the United States this approach 
would require equations with an unwieldy 
number of independent variables. The omis- 
sion of the cross-county amenities leads to 
biased own-county wage and rent differen- 
tials if amenities are correlated across coun- 
ties in the same city. It can be shown, how- 
ever, that in the amenity price equation (6), 
the terms causing the bias for each differen- 
tial cancel.* The estimate of the full amenity 


current model we impose less urban structure and allow 


for changes in a vector of amenities between counties. 
The result that full amenity values are a combination of 
compensatcry changes in both markets also follows 
from our curent model. In the current model we are 
able to consider (noncommuting) variation in amenity 
changes within a city as well as across cities in order to 
facilitate comparisons of quality of life. 

4A system of equations similar to (S1) except sub- 
stituting hausing for land, is used to derive the own- 
county wage and housing-price differentials and the 
cross-county wage and housing-price differentials. The 
derivations (similar to those in the Appendix) show that 
the cross-county wage and housing-price differentials 
are strictly proportional where the reciprocal of housing 
consumption is the factor of proportionality. If the 
wage and housing equations are estimated without 
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price is unbiased and useful as a weight in 
our quality of life index. 


Il. Data 


The housing expenditure and wage equa- 
tions used to measure amenity values. are 
estimated with the 1 in 1000 A Public-Use 
Sample of the 1980 Census and other assem- 
bled data. The non-Census data are obtained 
from a variety of sources and merged to the 
Census data by county, Standard metropoli- 
tan Statistical Area (SMSA), or industry. 
Together, the Census data and the merged 
ageregate data consist of observations on 
34,414 housing units and 46,004 individuals 
from 253 counties across the nation.” 

The housing sample includes all housing 
units on 10 or fewer acres for which value of 


amenities from other counties, then the estimated own- 
effect differentials (y? and yf) each contain additional 
terms 


yf’ = dw, /da, + py ôx; (dw, /da;), 


Ye = dp, /da, + ye 5,.;( dp, /da;), 
jk 


where the a;’s are the levels of amenity a in other 
counties in the city and 6,,’s are the coefficients ob- 
tained from a regression of a, on the a, ; (J. Johnston, 
1984, p. 260). However, use of yg and yf results in an 
estimate of f, as 


hyp — Y 


= Ak ee 2 T ET -)| — dw, /day 


~ 2 T ) 


j#K 
= h* (dp, /da, ) — dw, /da, = fy 


since from the Appendix dp, /da, = (1/h,) dw, /da;. 
While the above refers to the case of a single amenity, 
the same result holds for multiple amenities where there 
is correlation across amenities. Thus, our empirical work 
provides-unbiased estimates of the full amenity prices in 
addition to being conceptually superior to studies based 
on a single market. 

ŝAlthough we have a national sample, we do not 
include all counties in the United States for two rea- 
sons. First, the Census A sample identifies only 340 
counties, all of which have a population exceeding 
100,000. Second, the number of counties is reduced 
further because we do not have a full set of amenity 
data for 87 of 340 urban counties. 


BLOMQUIST ET AL.: QUALITY OF LIFE 93 


the unit or contract rent is reported. In the 
wage sample are all individuals aged 16 and 
over who reported their earnings, hours ard 
weeks, had nonzero wage and salary earn- 
ings, and had positive total earnings. Month- 
ly housing expenditures is the dependent 
variable in the housing equation. For rent- 
ers, monthly housing expenditures is defined 
as gross rent including utilities. For owners, 
reported house value is converted to monthly 
imputed rent using a 7.85 percent discount 
rate obtained from a user cost study ty 
Richard Peiser and Lawrence Smith (1985). 
Monthly expenditures for utilities are added 
to obtain gross imputed rent for owners. The 
dependent variable in the wage equation is 
average hourly earnings. The variable is ob- 
tained by dividing annual earnings by the © 
product of weeks worked during the year 
and usual hours worked per week. 

The housing-hedonic regression includes 
Census measures of structural characteristics 
and also central city status. The wage- 
hedonic regression has Census-based vari- 
able controlling for personal characteristics, 
occupational group, and central city status. 
Included in the wage equation is industry 
unionization from Edward Kokkelenberg 
and Donna Sockell (1985). The remaining 
variables common to both the“housing- and 
wage-hedonic regressions come from data 
merged with the 1980 Census. These vari- 
ables represent fifteen of the sixteen compo- 
nents of our quality of life index (QOLI). 
There are six variables measuring climatic 
conditions taken from Comparative Climatic 
Data prepared by the National Climatic 
Data Center (1983). A violent crime variable 
is included based on data reported in the 
U.S. FBI Uniform Crime Reports for the 
United States (1980). Coast is a variable that 
equals one if the county of residence touches 
an ocean.or one of the Great Lakes. The 
teacher-pupil ratio is based on school district 
and county data on enrollment and salaries 
found in Volumes 3 and 4 of the 1982 Census 
of Governments. This school-input ratio is 
similar in construction to the ratio used by 
Steven Cobb (1984). 

The estimated wage and housing-expend:- 
ture equations also include six environmer- 
tal variables based on data from four differ- 
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ent sources. The ambient concentration of 
total suspended particulate (TSP) for each 
county is based on the U.S. Environmental 
Protection Agency (USEPA) SAROAD data. 
Visibility data are obtained from reports by 
John Trijonis and Dawn Shapland (1979) 
and daily weather observations are supplied 
by the. National Climatic Center. The num- 
ber of Superfund sites in the individual’s 
county is based on information published in 
the Council on the Environmental -Quality 


report, Environmental Quality 1982. The last 


three variables are measures of .activity in 
the individual’s county of residence based on 
the Resource Conservation and Recovery Act 
(RCRA) Application for Hazardous Waste 
Permit Tape obtained. from the USEPA. 
- The first two are counts of the number of 
treatment, storage, and disposal (TSD) facil- 
ities for hazardous wastes, and the number 
of National Pollution Discharge Elimina- 


tion Systems (NPDES) water-pollution dis- — 


charges in the county of residence. The last 
variable is the total licensed waste for 
landfills in the county. 

During the course of the project we con- 
sidered including other amenity measures in 
our overall bundle. Some of them, such as 
number of sports teams, were too highly 
correlated with an endogenous variable (city 
size) in our model. Others, such as overall 
tourism expenditures, had a price compo- 
nent as well as a quantity componeni, which 
made them unattractive. Finally, several 
measures could not be collected for a suffi- 
cient number of counties to estimate a na- 
tional model which uses those measures. 


II. Hedonic Regressions, Full Implicit 
Prices, and Amenity Components 


Housing and wage hedonic equations are 


estimated for households and workers. A 
Box-Cox. search was done over functional 
forms of 








Y* 1 nm Xl- 
(7) x =b + >» b; +e, 
is] 


where Y is either rent or wage, the X, are the 
independent variables, A was varied from 
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+1.2 to —0.4, and y was either 1 (linear) or 
0 (logarithm). The best functional form for 
the housing hedonic was A = 0.2 and y =1, 
and the best form for the wage hedonic was 
A=0.1 and y=1. These functional forms 
yielded the highest values of the log-likeli- 
hood functions. The log-likelihood values for 
the best housing and wage equations are 
significantly different from the double-linear, 
double-log, and semilog forms at the .01 
level. 

Table 1 shows linearized (unboxed) coeffi- 
cient estimates and standard errors for the 
sixteen amenities and disamenities included 
in the housing-expenditure and wage-hedonic 
regressions.° Amenities clearly affect housing 
expenditures and wages. All of the amenity 
parameter estimates shown in column 2 are 
at least two times larger than their standard 
errors in the housing-expenditure equation. 
Ten out of the sixteen wage equation esti- 
mates shown in column 3 exceed two times 
their standard error. Compared to regres- 
sions without amenities (not shown) the ad- 
dition of the amenities results in an increase - 
in R? from .587 to .662 (F value = 480.0) 
in the housing expenditure equation and 
from .308 to .314 (F value = 25.0) for the 
wage equation. 

The amenity coefficients are adjusted to 
reflect mean annual household housing ex- 
penditures and labor earnings and then are 
combined using equation (6) to generate full 
implicit prices for the amenities. The fourth 
column of Table 1 gives the annual full 
implicit price and standard error for each 
amenity for the average household. A posi- 
tive full implicit price indicates a marginal 
net amenity and a negative price indicates a 
marginal net disamenity. Only. visibility has 
an unexpected sign, but its standard error is 


The full set of housing-expenditure and wage- 
hedonic regression results are available upon request. 
The regression coefficients are linearized in the follow- 
ing manner: b’ = b,( y~!~A), where b? is the linearized 
coefficient, ò; is the estimated coefficient from the best 
functional form, y is the sample mean hourly earnings 
($8.04) or monthly housing expenditures ($462.93), and 
A is .2 in the housing equation and .1 in the wage 
equation. See Linneman (1980) for details on transfor- 
ming Box-Cox coefficients. 
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TABLE ]—LINEARIZED PARAMETER ESTIMATES, FULL IMPLICIT PRICES, AND QUALITY 
OF LIFE INDEX COMPONENTS 


Amenity Variable Monthly Housing Full QOLI . QOLI . QOLI 
(Wage Sample Mean and Expenditure Hourly Wage Implicit Component Component Component 
Unit of Measurement) Equation® Equation? Price® Mean Minimum Maximum 
Precipitation — 1.047 — .0144 $23.50 $808 $88 $1574 
(32.0 inches per year) (.149) (.004) (9.71) (291) 
Humidity — 2.127 0065  —43.42 — 2987 — 3397 — 1368 
(68.3 percent) (251) (.006) (16.29) (282) 
Heating Degree Days — 0136 — .0001 — .08 — 370 — 780 ~16 
(4326 per year) (001) . (.00003) (.06) (167) 
Cooling Degree Days — .0760 — .0002 — .36 — 448 ~ 1461 — 20 
(1162 per year) (.002) (.0001) (.13) (324) 
Wind Speed 11.88 .0961 —97.51 — 881 — 1209 == 595 
(8.89 miles per hour) (.867) (.022) (55.54) (139) 
Sunshine a — 0091 48.52 2929 2183 4172 
(61.1 percent: of possible) -(.235) (.006) (15.43) (370) l 
Coast . 32.51 — .0310 467.72 105 0 468 
(.330, =1 if soui on coast) (2.47) (.063) (161.09) (196) 
Violent Crime . 0434 0006 -1.03. | -—602 — 2202 65 
(647 per 100,000 population f ; 

per year) (.003) (0001) (.19) (326) 
Teacher-Pupil Ratio 635.3 — 5.451 21,250.00 1774 742 4483 
(.0799 teachers per pupil) (71.6) (1.85) (4698.33) - (369) 
Visibility — 8302 —.0026 . —3.41 — 62 ~273 eA 
(15.8 miles) (.110) (.003) (7.03) (55) 
Total Suspended Particulates — 5344 — 0024 — 36 -25 — 60 -13 
(73.2 micrograms per 

cubic meter) (.058) (001) (3.77) (7) 
NPDES Effluent Dischargers —7.458 — .0051 — 76.68 ~ 74 ~ 844 0 
(1.51 county) (.461) (.012) (30.56) (136) 
Landfill Waste 0095 . .0001 —.11 —20 — 1410 0 
(477 hundred million metric (.001) (.00002) (.05) (128) 
tons per county) f 
Superfund Sites 13.42 1069 — 106.07 — 66 — 955 0 
(.883 per county) (.693) (.017) (43.70) (129) 
Treatment, Storage, and 2184 0013 — 58 —9 - 133 0 
Disposal Sites (.024) (.001) (1.56) (14) 
(46.4 per county) : 
Central City 40.75 — 4537 645.02 113 0 645 
(.290, =1 if residence i in (2.54) (.065) (165.09) (188) 
central city) 
Quality of Life Index ~ = - 186 ~ 1857 3289 
(1980 dollars per year) ~ - - (667) 
R? í 6624 .3138 
n . 34,414 46,004 
Log-Likelihood Value — 219,013 — 124,403 


Note: Standard errors or standard deviations evaluated at the mean wage or rent and shown in parentheses: 


è The dependent variable is actual or imputed monthly housing expenditures. Control variables which are included. 
in the housing hedonic regression, but which are not reported include: units at address, age of structure, stories, 
rooms, bedrooms, bathrooms, condominium status, central air, sewer, lot size exceeds 1 acre, renter status, and renter 
interaction terms for each of these variables. 

‘©The dependent variable is annual earnings divided by the product of annual weeks worked and: usual hours per 
week. Control variables which are included in the wage-hedonic regression, but which are not reported include: 
experience, (age-schooling-6), experience squared, gender interaction with experience and experience squared, race. 
gender, gender interaction with race, marital status, gender interaction with marital status, gender interaction with 
children under 18, schooling, disabled, school enrollment status, dummies for 5 of 6 broad occupation groups anc 
percent of industry covered by unions: 

‘As shown in equation (6) -the full implicit price is the sum of the annual housing expenditure and wage. 
differentials. To obtain an annual household full implicit price, the housing coefficients are multiplied by 12 (months 
per year) and the wage coefficients are multiplied by (1.54)(37.85)(42.79), the product of the sample means of workers 
per household, hours per week, and weeks per year. 
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more than twice as large as its full implicit 
price. Part of the difficulty is that visibility is 
highly correlated with humidity, total sus- 
pended particulates, and precipitation. The 
full implicit prices of heating degree days, 
total suspended particulates and treatment, 
storage and disposal sites are also small rela- 
tive to their standard errors. The remaining 
twelve full implicit prices, however, are all 
twice as large as their standard errors.’ 

The full implicit prices in Table 1 are used 
to construct a quality of life index across 
urban counties in the following manner: 


$ fay 


i=} 


(8) QOLI, = k=1,...,253, 


where f; is the full implicit price of amenity 
i, and a,; is the quantity of amenity i ob- 
served in county k. The index is measured in 
dollars and is useful for making quality of 
life comparisons across areas. The difference 
in the value of the index between two coun- 
ties gives the premium that the average 
household pays implicitly through the labor 
and housing markets to live in the more 
amenable county.’ 


7Our intraurban, interregional amenity model does 
imply wages affect rents and rents affect wages. We 
estimate the wage and housing-price hedonics in re- 
duced forms. Wages are not included in the housing- 
price hedonic so that dp, /da, implicitly reflects varia- 
tion in w,. Rents are not included in the wage hedonic 
so that dw, /da, implicitly reflects variation in p. 
These are appropriate specifications because according 
to our model the total, not partial, differentials belong 
in the amenity price, f,, given by equation (6). 

Of course, it is possible that the errors in the wage 
and housing-price hedonics are correlated due to unob- 
servables which affect both wages and housing prices, 
We examine the extent of this correlation with a sub- 
sample of 21,379 householders, for whom we have a 
one-for-one correspondence between wages and housing 
prices. In this subsample, the correlation between the 
wage and housing-price residuals is .128, which is small 
but significant. However, seemingly unrelated regression 
estimates for the amenities differ inside the third deci- 
mal place from those obtained using ordinary least 
squares in only 3 of.32 cases. Further, the QOLI rank- 
ing obtained using the seemingly unrelated’ regression 
estimates is highly correlated with the one obtained 
using OLS estimates; the rank correlation is .997. 

3 The premium equals the value households place on 
differences in amenity bundles and is accurate for small 
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Differences in the values of the QOLI are 
due to differences in the components, the 
f,2,;. To provide some idea of the magni- 
tudes of these components and their varia- 
tion across counties, the last three columns 
of Table 1 show the mean value of each 
amenity component across the counties in 
our sample, and also the standard deviation, 
minimum and maximum of the components. 
For example, individuals living in the county 
with the most crime are compensated $2267 
implicitly in the labor and housing markets 
over those living in the county with the least 
crime, and $1600 over those in the county 
having the average rate of violent crime. For ~ 
the entire bundle of amenities the difference 
in compensation between the most and least 

esirable county is $5146. The mean value of 
the QOLI is $186 while the standard devia- 


- tion across counties is $667. 


variations in the typical bundle. Since the QOLI is 
based on marginal implicit prices, the estimated premia 
for large differences between amenity bundles are ap- 
proximations. By comparing the bid function and 
hedonic function for a single amenity we can demon- 
strate that: 1) the value of the amenity is overstated for 
all amenity levels except the level chosen by the repre- 
sentative person; 2) QOLI is overestimated for high- 


. and low-amenity counties; but 3) the county ranking by 


QOLI is unaffected. The ordering is not changed by. 
overestimates for below and above average counties. 
For more than one amenity, the QOLI values for coun- 
tizs with a combination of extremely high and extremely 
lcw amenities are overestimated and these counties may 
be overranked. 

We do find some evidence of overranking. For coun- 
ties with either one amenity level more than two stan- 
dard deviations below average and another amenity 
level more than two standard deviations above average 
or two amenity levels more than two standard devia- 
tions below average and two amenity levels more than 


, two standard deviations above average, the average 


COLI is $517. For counties with no amenity levels more 
than two standard deviations from the mean, the aver- 
aze QOLI is $129. Thus the counties with a combina- 
tion of extremely high- and low-amenity endowments 
do have above average QOLI values and could be 
overranked. Fortunately, few counties have extreme 
combinations. Only 12 (5 percent) counties have a one- 
one extreme combination and only four (2 percent) 
counties have a two-two extreme combination of amen- 
ity levels. Cf the 253 counties, 152 (60 aaa have no 
extreme values at all. 
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- IV. Ranking Urban Areas by Quality of Life 


Variation in amenity endowments across 
urban areas produces variation in the values 
of QOLI. Table 2 reports the complete rank- 
ing by quality of life for all counties for 
which we have complete data, 253 urban 
counties in 185 SMSA’s. Given for each 
county are the rank, SMSA, and state in 


which the county is located and the QOLI 


premium. The top-ranked county is Pueblo, 
Colorado, with a $3,289 premium. The 
county with the (approximate) average QOLI 
is Woodbury in Sioux City, Iowa, with a 
$189 prémium. The bottom-ranked county is 
St. Louis City in St. Louis, Missouri, with a 
$— 1,857 premium.’ 
An advantage of this county-based analy- 
sis is that investigation of variation in qual- 
ity of life within urban areas is possible. For 
the 253 counties in our sample we have 
observations from more than one county for 
38 SMSA’s. Table 3 shows the 10 SMSA’s 
= with the widest range of QOLI values. The 
difference in QOLI values between counties 
in the Milwaukee SMSA is $2,350. Milwau- 
kee County has a QOLI of $558 which ranks 
68th and Waukesha County has a QOLI of 
$—1,792 and is ranked 252nd. In the St. 
Louis SMSA, St. Louis City has a QOLI 
of $—1,857 which is the lowest of the 
253 counties, and St. Clair, Illinois, has a 
QOLI of $—251 which is 195th. Other 
SMSA’s which display intraurban differences 
of $900 or more are Denver-Boulder, Nor- 
folk-Virginia Beach-Portsmouth, Minneap- 
olis-St. Paul, Detroit, Richmond, Dayton, 


° Given our emphasis on intraurban variation in qual- 
ity of life and our county-based data set, it is difficult to 
compare our results with SMSA rankings reported in 
previous studies. However, we can obtain an SMSA 
QOLI value by calculating population weighted average 

‘of QOLI values for counties within the SMSA. We have 
done this for the set of cities which are common to our 
study and those of Roback (1982) and Liu (1976) as 
reported by Roback (1982, p. 1275). The rank correla- 
tion for 19 common cities between our SMSA QOLI 
ranking and Roback’s ranking is +0.40. The rank corre- 
lation for 18 common cities as reported by Roback 
between our SMSA QOLI ranking and Liu’s ranking 
for environmental factors is + 0.42. A comparison with 
the Rosen (1979) results is not made because he does 
not provide an overall ranking. 
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and Chicago. As Table 3 illustrates, substan- 
tial variation exists in quality of life within 
as well as across urban areas. 

The QOLI values presented in Tables 2 
and 3 are calculated using the characteristics 
of the average household and all 16 ameni- 
ties included in the empirical analysis. For 
households having other than the mean char- 
acteristics, for example, working more or less 
hours, the standard QOLI may be inaccu- 
rate. Some households may value only a 
subset of the amenity bundle which means a 
more limited QOLI would be relevant for 
them. Also, the QOLI calculated in the paper 
is based on an equilibrium model, and to the 
extent disequilibrium influences are present 
a county’s ranking may change. Table 4 ad- 
dresses these issues by presenting alternative 
QOLI rankings for households with high and 
low hours worked and for subsets of ameni- 
ties, along with giving some indication of 
how fast county population is growing. The 
alternative rankings and county population 
growth are shown for the top 15, middle 15, 
and bottom 15 counties as ranked by the 
standard QOLI. 

The QOLI rankings for households with 
one-half and twice as many hours worked as 
the average show the sensitivity of the rank- 
ings to differences in exogenous household 
labor supply. Households with high and low 
numbers of hours worked will place different 
values on the amenities due to variation in 
the contribution of the hourly wage effect 
(dw/da) to the annual full implicity price. 
The rankings do change somewhat as hours 
of work change. But in general top counties 
stay near the top under different assump- 
tions about hours worked and bottom coun- 
ties stay near the bottom. Indeed, the rank 
correlation coefficients between the standard 
ranking and the low and high hours worked 
rankings are .63 and .83. 

Also presented in Table 4 are rankings for 
three subsets of amenities: climate, environ- 
mental quality, and urban conditions. The 
urban conditions subset includes central city 
status, the violent crime rate, and teacher- 
pupil ratio. The rankings based on these 
subsets are related to the standard ranking 
in various degrees: the rank correlation be- 


tween the climate subset and the standard 
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TABLE 2—QUALITY OF LIFE RANKING FOE 253 URBAN COUNTIES, 1980 


County 


Pueblo 
Norfolk City 
Arapahoe 
Bibb 
Washoe 


Broome 


Hampton City — 


Sarasota 
Palm Beach 
Pima 
Broward 
Boulder 
Larimer 
Denver 
Charleston 
Monterey 
Roanoke City 
Lackawanna 
Leon 
Richmond City 
Fayette 

Santa Barbara 
Ventura 


- Durham 


New Hanover 
Wake 

San Diego 
VA. Beach City 
Lancaster 
Manatee 
Weld 

El Paso 
Racine 
Guilford 
Lane 
Maricopa 


. Lycoming 


Brevard 
Fresno 
Minnehaha 
Orange 

Lee 
Luzerne - 
Berkshire 
Forsyth 
Dane 
Cumberland 
Dauphin 
Suffolk 
Knox 
Washington 
San Joaquin 
Adams 
Blair 
Hudson . 
Jackson 
Spartanburg 


- Standard Metropolitan 
Statistical Area 


Pueblo 
Norfolk-VA Beach-Portsmouth 
Denver-Boulder 
Macon 
Reno 

(Mean QOLI +2 S.D. = $1520) 
Binghamton 
Newport News-Hampton 
Sarasota 
West Palm Beach-Bcca Raton 
Tucson 
Fort Lauderdale-Hollywood 
Denver-Boulder 
Fort Collins 
Denver-Boulder 
Charleston-North Charleston 
Salinas-Seaside-Monterey 
Roanoke 
Northeast Pennsylvania 
Tallahasee 
Richmond 
Lexington-Fayette 
Santa Barbara-Santa Maria-Lompoc 
Oxnard-Simi Valley-Ventura 
Raleigh-Durham 
Wilmington 


~ Raleigh-Durham 
San Diego 


Norfolk-VA Beach-Fortsmouth 
Lancaster 

Brandenton 

Greeley 

El Paso 

Racine 


Greensboro-Winston-Salem-High Pt. 


Eugene-Springfield 
Phoenix 

(Mean QOLI+1 S.D. = $852) 
Williamsport 


Melbourne-Titusville-Cocoa 


Fresno 

Sioux Falls 

Anaheim-Santa Ana-Garden Grove 
Fort Myers-Cape Coral 

Northeast Pennsylvania 

Pitisfield 


Greensboro-Winston Salem-Hizh Pt. 


Madison 
Vineland-Millville-Bridgeton 
Harrisburg 
Nassau-Suffolk 
Knoxville l 
Fayetteville-Springdale 
Stockton 
Denver-Boulder 
Altoona 

Jersey City 
Pascagoula-Moss Point 


Greenville-Spartanburg 


State 


CO 
VA 
Co 


GA | 


MARCH 1988 


QOLI 


(1980 dollars) 
$3288.72 


2105.77 . 
2097.07 
1599.57 
1575.37 


1485.63 


1444.63 
1430.84 
1422.54 - 


1341.86 


1326.91 
1319.47 . ` 
1297.84 
1295.25 
1280.21 
1213.97 


1129.65... 


1127.43 
1066.51 
1059.96 
1055.50 - 
1025.76 . 
1022.83 
1014.01 
1000.92. 
990.98 © 
980.93 
967.70 
965.38 
958.13 
957.23 
923.02 
912.83 
908.74 


884.00 - 


870.69 


844.97 


819.93 


808.87 
803.73 
803.49 
803.36 
792.13 
792.13 
792.04 
791.58 
787.31 
763.67 
757.40 
735.50 
733.41 
728.69 
726.73 


T1121 
` 709.16 


699.85 
687.58 
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County 


Los Angeles 
Greenville 
Nassau 
Pinellas 
Jefferson 
Richmond 
Richland 
Aiken ` 
Mobile 
Stearns 
Milwaukee 
Clark 
Passaic 
Montgomery 
Ada . 
Vanderburge 
Monroe 
Chatham 
Gaston 
Polk 
Albany 
Santa Cruz 
Sacramento 
Rensselaer 
Tuscalossa 
Kern 
Orange 
Weber 
Mercer 
Sedgwick 
Santa Clara 
St. Louis 
Allen 
Champaign 
Monmouth 
Stanislaus 
Alameda 
Cumberland 
Yolo 

Bucks 
Pierce 
Oneida 
Berks 

Linn 
Volusia 
Spokane 
Montgomery 
San Francisco 
Onondaga 
Lucas . 
Utah 
Ouachita 
Lexington 
Cambria 
San Mateo 
Lancaster 
Johnson 
Davis 
Schenectady 
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TABLE 2— CONTINUED 


Standard Metropolitan 
Statistical Area 


Los Angeles-Long Beach 
Greenville-Spartanburg 
Nassau-Suffolk 
Tampa-St. Petersburg 
Denver-Boulder 

Augusta 

Columbia 

Augusta 

Mobile 

St. Cloud 

Milwaukee 

Las Vegas 
Paterson-Clifton-Passaic 
Philadelphia 

Boise City 

Evansville 

Rochester 

Savannah 
Charlotte-Gastonia 

Des Moines 
Albany-Schenectady-Troy 
Santa Cruz 

Sacramento 
Albany-Schenectady-Troy 
Tuscalossa 

Bakersfield 

Orlando - 
Salt Lake City-Ogden 
Trenton 

Wichita 

San Jose 

Duluth-Superior 

Fort Wayne bes 
Champaign-Urbana-Rantoul 
Long Branch-Asbury Park 
Modesto 

San Francisco-Oakland 
Fayetteville 

Sacramento 

Philadelphia 

Tacoma 

Utica-Rome 

Reading 

Cedar Rapids 

Daytona Beach 

Spokane 

Dayton 

San Francisco-Oakland 
Syracuse 

Toledo 

Provo-Orem 

Monroe 

Columbia 

Johnstown 

San Francisco-Oakland 
Lincoln 

Kansas City 

Salt Lake City-Ogden 
Albany-Schenectady-Troy 


99 
QOLI 
State (1980 dollars) 
CA 667.64 
sc. 648.88 . 
NY 620.16 
FL 610.17 
cCOo > 608.77 - 
GA 598.73 
SC 586.06 
SC 585.33- 
AL 559.55 
MN 558.70 
WI 557.84 
NV 540.27 
NJ 536.74 
PA $33.91 
ID 533.39 
IN 530.66 
NY. 503.38 
GA 498.30 
NC 474.70 
IA 470.45 
. NY 454.78 
CA 447.03 
CA 427.14 
NY . 424.19 
AL l 402.87 
‘CA 400.74 | 
FL 398.00 
UT 393.98 
NJ 371.79 . 
KS 365.52 
CA 355,25 
MN 354.81 
IN 348.79 
IL 340.84 
NJ 328.84 
CA 313.42 
CA . 306.30 
NC | 301.84 
CA 299,89 
PA 298.85 
WA 298.78 
NY. .. 286.39 
PA 276.10 
IA 270.04 
FPE 267.35 
WA > 265.20 
OH 263.88 
CA 260.40 
NY: | 254.55 
OH 250.74 
UT. 3 249.32 
- LA 248.16: 
SC . 246.48 
PA 243.41. 
CA . | 238.14 
NB ; 237.02 
KS . 229.00 
UT 215.34 
NY 199.24 
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County 


Rock 
Salt Lake 
Woodbury 


Davidson 
Butler 
Montgomery 
Ingham 
Ector 
Sangamon 
Taylor 

Erie 
McLean 
Vigo 


San Bernardino 


Hamilton 
Atlantic 
Winnebago 
Benton 


‘St. Joseph 


Chesterfield 
Shelby 
Clackamas 
Lafayette 
Smith 


Comanche 
Wyandotte 
Ramsey 
Scott 

Essex 
Washington 
Lubbock 
Hamilton 
Washtenaw 
Delaware 
Cabell 
Trumbull 


Dist. of Col. 


Howard 


Rock Island 
Clayton 
Alachua 
Philadelphia 
Black Hawk 


E, Baton Rouge 


Brown — 
Westchester 
Lake 
Kenosha 
Lorain 
Polk 
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TABLE 2—-CONTINUED 


Standard Metropolitan 
- Statistical Area 


Janesville-Beloit 
Salt Lake City-Ogden 
Sioux City l 
(Mean QOLI = $186) 
Greensboro-Winston-Salem-Hizh Pt. 
Hamilton-Middletown 
Washington 
Lansing-East Lansing 
Odessa 
Springfield 
Abilene 
Frie 
Bloomington-Normal 
Terre Haute 
Riverside-San Bernardino-Ontario 


Chattanooga 


Atlantic City 

Rockford 
Richland-Kennewick-Pasco 
South Bend 

Richmond 

Memphis 

Portland 

Lafayette 

Tyler 

Omaha 

San Francisco-Oakland 
Lawton 

Kansas City 
Minneapolis-St. Paul 
Davenport-Rock Island-Moline 
Newark 

Portland 

Lubbock 

Cincinnati 

Ann Arbor 
Philadelphia 


. Huntington-Ashliand 


Youngstown- Warren 
Washington 
Baltimore 

Gadsden 
Seattle-Everett 
Anniston 

Elkhart 

San Antonio 
Cincinnati 
Davenport-Rock Island-Moline 
Atlanta 

Gainesville 
Philadelphia 
Waterloo-Cedar Falls 
Baton Rouge 

Green Bay 

New York 

Chicago 

Kenosha 
Lorain-Elyria 
Lakeland-Winter Haven 


State 
WI 


UT 
IA 


NC 
OH 


MARCH 1988 — 


QOLI 
(1980 dollars) 


196.04 
193.49 
189.48 


178.78 
168.37 
166.10 
161.22 
155.61 
154.34 
152.52 
144.24 
140.27 
137.38 
135.46 
131.69 - 
128.25 
128.12 
113.47 ` 
108.11 
107.30 
105.46 
103.04 
100.40 
97.32 
94.48 
92.76 
84.37 
80.93 
79.31 
65.83 
64.67 
58.12 
57.58 
51.79 
43.74 
14.18 
8.32 
5.20 
3.35 
1.90 
1.03 - 
—7.54 
—10.60 
—12.50 ` 
—22.07 
— 24.39 
-24.46 
-25.74 
—26.34 
-28.10 
—29.70 
— 39.09 
-43.73 
Sp 
-78.61 
— 85.84 
— 86.76 
— 100.69 
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Rank 


i County 
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TABLE 2~—CONTINUED 


Standard Metropolitan 


State 
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QOLI 


(1980 dollars) 


Statistical Area 


175 
176 
177 
178 
179. 
180 
181 
182 
183 
184 
185 
186 
187 
188 . 
189 
190 
191 
192 
193 
194 
195 
196 
197 
198 
199 
200 
201 
202 
203 
204 
205 
206 
207 
208 
209 
210 
211 
212 
213 - 
214 
215 
216 
217 
218 
219 


220 
221 
222 
223 
224 
225 
226 
227 
228 
229 
230 
231 
232 


`- Richland 


Erie 
Chester 
Outagamie 
Orleans 
Franklin 
Travis 
Prince Geo.’s 
Union 
Cuyahoga 
Kankakee 
DuPage 
Yellowstone 
Mahoning 
McLennan 
Yakima 
Davidson 
Duval 

Bay 

Stark 

St. Clair 
Jefferson 
Galveston 
Hillsborough 
Marion 
Jefferson 
Macon 
Allegheny 
Oakland 
Middlesex 
Porter 
Summit 
Burlington 
Monroe 
Dallas 
Wichita 
Contra Costa 
Tarrant 

St. Clair 
Harford 


Westmoreland 


New York 


Anne Arundel 


Nueces 
Bergen 


` Baltimore City 


St. Charles 
Hennepin 
Camden 
Saginaw 
Clark 
Dakota 
Snohomish 
Allen 
Jackson 
Will 
Greene 
Niagara 


Mansfield 

Buffalo 
Philadelphia 
Appleton-Oshkosh 
New Orleans 
Columbus 

Austin 
Washington 


- Newark 


Cleveland 
Kankakee 


- Chicago 


Billings 
Youngstown-Warren 
Waco 

Yakima 
Nashville-Davidson 
Jacksonville 

Bay City 

Canton 

St. Louis 
Beaumont-Port Arthur-Orange 
Galveston-Texas City 
Tampa-St. Petersburg, 
Indianapolis 

Louisville 

Decatur 

Pittsburgh 

Detroit 

New Brunswick-Perth Amboy 
Gary-Hammond-Each Chicago 
Akron 

Philadelphia 

Toledo 

Dallas-Ft. Worth 
Wichita Falls 

San Francisco-Oakland 
Dallas-Ft. Worth 
Detroit 

Baltimore 

Pittsburgh 

New York 

Baltimore 

Corpus Christi 

New York 

(Mean QOLI-—1 S.D. = $— 481) 
Baltimore 

St. Louis 
Minneapolis-St. Paul 
Philadelphia | 
Saginaw 

Portland 
Minneapolis-St. Paul 
Seattle-Everett 

Lima 


-` Jackson 


Chicago 
Dayton 
Buffalo 


— 104.10 
— 104.22 
— 105.33 
~107.14 
~118.47 
— 120.61 
— 129.26, 
— 133.44 
—140.05 
— 142.85 
~ 143.84 
— 158.03 
~174.55 
~177.13 
~186.91 
— 188.39 
~198.20 
— 238.25 
— 247.37 
~ 250.71 
~251.01 
~ 260.20 
— 262.24 
— 279.80 
— 284.10 
— 306.50 
~ 308.75 
— 308.92 
314.44 
~ 318.20 
— 320.47 
— 329.96 
— 346.55 
— 367.23 
~ 372.70 
~ 381.59 
— 386.62 
— 397.10 
— 406.06 
— 410.29 
~ 412.15 
~ 414.62 
— 430.65 
— 436.06 
~ 465.97 


— 485.32 
— 486.10 
— 488.20 
~ 523.00 
— 537.30 
— 547.30 
— 558.10- - 
— 562.70 
— 585.10 
— 635,30 
~ 676.10 
— 681.30 
— 682.70 
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TABLE 2—CONTINUED - 


Standard Metropolitan QOLI 


Rank County Statistical Area , - State (1980 dollars) 
233 Calhoun Battle Creek -MI — 701.10 
234 Denton Dallas-Ft. Worth TX — 709.90, ` 
235 Peoria Peoria IL — 758.80 ` 
236 Rockland. _ New York NY ` l — 795.50 
237 Cameron Brownsville-Harlingen-San Beaito TX — 795.70 
238 Medina Cleveland OH — 823.30 
239 Hidalgo McAllen-Pharr-Edinburg TX — 823.80 
240 ` St. Louis . St. Louis l ~ MO | — 875.30 
241 Harris Houston TX — 916.30 | 
242 Jefferson St. Louis MO — 918.30 | 
243 ` Washington Minneapolis-St. Paul MN ` — 920.20 — 
244 Kent. Grand Rapids MI — 950.90 | 
245 . Kalamazoo Kalamazoo-Portage — - MI — 976.30 
246 Cook Chicago | IL — 979.10 
247 Genesee Flint i MI — 1018.50 
248 Macomb Detroit MI _ — 1024.10 
l (Mean QOLI -2 S.D. = $—1148) 
249 Wayne Detroit MI — 1267.50 
250 ` Brazoria Houston : TX — 1403.50 
Zoi. -: Jefferson. Birmingham , AL — 1539.30 
252 Waukesha Milwaukee WI — 1791.50 
253 St. Louis City St. Louis MO — 1856.70 


TABLE 3—INTRAURBAN VARIATION IN QUALITY OF LIFE 


Average County 
Standard Metropolitan _ Range of QOLI QOLi’ QOLI County 


Statistical Area Counties (dollars) (dollars). (dollars) Rank” 
Milwaukee, WI $2350. $29 ; 
Milwaukee -$558 68 
Waukesha . - 1792 252 
St. Louis, MO-IL . 1606 — 990 
St. Clair, IL * F sog nd” 195. 
St. Charles, MO - - — 486 221 
St. Louis, MO i ©- —§87$ 240 | 
Jefferson, MO _ — 918 242 
St. Louis City, MO — 1857 253 
Denver-Boulder, CO 1488 1198 
Arapahoe 2097 . Fy 
Boulder l 1320 . 12 
Denver ! 1295 14 
Adams 727 33: 
Jefferson 609 62 | 
Norfolk-Virginia-Beach- 
Portsmouth, VA-NC -. 1138 1542 
Norfolk City : 2106 De. 
l Virginia Beach City Poa 968 28 
Philadelphia, PA-NJ 1057. Qo 
Montgomery, PA 534 71 
Bucks, PA . 299 97 ` 
Delaware, PA 14 152 
Philadelphia, PA — 28 166 
Chester, PA i l —105 177 


Camden, NJ — 523 223 
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Standard Metropolitan 
Statistical Area 


Minneapolis-St. Paul, MN 


Detroit, MI 


Richmond, VA 


` Dayton, OH 


Chicago, IL 
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TABLE 3—ConTINUED 


Counties 


Ramsey 
Hennepin 
Dakota 
Washington 


Oakland 
St. Clair 
Macomb 
Wayne 


Richmond City 
Chesterfieid 


Montgomery 
Greene 


Lake 
DuPage 
Will 
Cook 


Range of QOLI 


(dollars) 


999 


954 


953 


' Average 
QOLI? 


. (dollars) 
-372 


— 968 . 


686 


89 


= 823 


„The average QOLI values are population-weighted averages of the county QOLI values. 
>The county rank is taken from Table 2. 


County 
QOLI 


(dollars) 


79 
— 488 
— 558 
— 920 


—314 
— 406 
— 1024 
— 1268 


1060 
107 


264 
— 681 


19 


—158 -` 


-676 
—979 


TABLE 4— DIFFERENCES IN MEASURED QUALITY OF LIFE BY AMENITY BUNDLE, 
HOURS WORKED AND POPULATION GROWTH 


Standard 
Metropolitan 
Rank County Statistical Area 
1 Pueblo Pueblo CO 
2 Norfolk City Norfolk-VA 
Beach-Portsmouth VA 
3 Arapahoe Denver-Boulder CoO 
4 Bibb Macon . GA 
5 Washoe Reno NV 
6 Broome Binghamton NY. 
7 Hampton City Newport News-Hampton VA 
8 Sarasota Sarasota FL 
9 Palm Beach West Palm Beach-Boca 
Raton FL 
10 Pima. Tucson AZ 
11 Broward Ft. Lauderdale- 
Hollywood FL 
12 Boulder Denver-Boulder CO 
13 Larimer Ft. Collins CO 
14 Denver Denver-Boulder co 


15 Charleston Charleston-N. Charleston SC 


120 Davidson Greensboro-Win. 
Sal.-High Pt. NC 
121 Butler Hamilton-Middletown OH 


122 Montgomery Washington 
123 Ingham 


Lansing-E. Lansing MI 


$3289 


2106 
2097 
1600 
1575 
1486 
1445 
1431 


" 1423 


1342 


1327 
1319 
1298 
1295 
1280 


$179 
168 
166 
161 


QOLI 


QOLI 
Rank: 


QOLI 
Rank: 


QOLI 
Rank: 


QOLI 
Rank: 
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Rank: Environ. Urban Low Hrs. High Hrs. Population 


83 


127 
91 
249 


221 


State QOLI Climate? Quality? Condit. Worked? Worked® 


Growth! 
0 


Ol+++ ++ ¢40/ +041 


OOO 
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TABLE 4— CONTINUED | 
QOLI QOLI QOLI QOLI 
Standard QOLI Rank: Rank: Rank: ` Rank: 
Metropolitan Rank: Environ. Urban Low Hrs. High Hrs. Population 
Rank County Statistical Area State QOLI Climate? Quality? Condit.© Worked? Worked? Growth! 
124 Ector Odessa TX 156 35 133 173 119 130 0 
125 Sangamon Springfield IL 154 199 25 76- 99 146 0 
126 ‘Taylor Abilene TX 153 120 105 154 170 105 0 
127 Erie Erie PA 144 174 216 35 67 169 0 
128 McLean Bloomington-Normal IL 140 206 32 73 154 112 0 G 
129 Vigo Terre Haute IN 137 189 24 86 180 98 a 
130 San Riverside-San 
Bernardino Bernardino-Ontario CA 135 $4 161 226 59 188 0 
131 Hamilton Chattanooga TN 132 73 225 135 241 46 0 
132 Atlantic Atlantic City NJ 128 65 197 182 29 209 0 
133 Winnebago Rockford IL 128 20 136 61 135 132 - 9 
134 Benton Richland-Kennewick- 
Pasco WA 113 147 140 125 142 133 + 
* 
* 
* ` 
239 Hidalgo McAllen-Pharr-Edinburg TX -824 253 83 75 252 155 + 
240 St. Louis St. Louis MO -3875 195 193 227 226 230 0 
241 + Harris Houston TX —-916 182 250 100 245 218 + 
242 Jefferson St. Louis MO -918 195 164 237 235 226 + 
243 Washington Minneapolis-St. Paul MN -920 220 125 235 227 237 + 
244 Kent _ Grand Rapids MI -95Si 251 238 78 160 245 0 
245 Kalamazoo Kalamazoo-Portage MI -976 251 189 165 197 242 0 
246 Cook Chicago IL -979 135 251 ‘168 150 248 ~ 
247 Genesee Flint MI -—1018 238 260 212 201 243 0 
248 Macomb Detroit MI ~1024 229 173 231 183 246 0 
249 Wayne Detroit MI —1268 124 247 242 243 241 _ 
250 Brazoria Houston TX —1404 156 252 211 231 250 + 
251 Jefferson Birmingham AL -1539 241 248 188 253 238 0 
252 Waukesha Milwaukee WI -1792 24- 253 113 177 253 0 
253 St. Louis City St. Louis MO —1857 = 195 © 184 253 251 252 -= 
Rank Correlation with r 1.00 0.63 0.21 0.48- 0.63 0.83 0.16 


QOLI (Table 2) 


*The QOLI-climate ranking is based on QOLI values which are calculated using the full implicit prices shown in Table 1 
and the subset of amenities which includes only: precipitation, humidity, heating degree days, cooling degree days, wind 
speed, sunshine, and coast. 

>The QOLI-environmental quality ranking is based on the subset of amenities which includes only: visibility, total 
suspended particulates, NPDES effluent dischargers, landfill waste, superfund sites, and treatment, storage, and disposal sites. 

The QOLI-urban conditions ranking is based on the subset of amenities which includes only: central city, violent crime, 
and teacher-pupil ratio. 

¢The QOLI-low hours worked is based on QOLI values which are calculated as described in note c:to Table 1 except the 
annual number of hours worked is halved. 

“The QOLL-low hours worked is based on QOLI values which are calculated as described in note c to Table I except the 
` annual number of hours worked is doubled. 

‘Growth is the percentage change in county population between 1970 and 1980. A plus is assigned to counties with growth 
greater than twice the average ( > 33.4 percent) and a minus is assigned. to counties with growth less than zero. A zero is 
assigned to counties with growth between zero and twice the average. The rank correlation reported is for QOLI and 
population growth. 


ranking is .63, for environmental quality it is 
.21, and for urban conditions it is .48. Thus, 


county, has a high ranking for climate and a 
very low one for environmental quality. But 


the ranking for households who value only a 
subset of amenities can be quite different. 
These rankings for amenity subsets are also 
useful for illustrating which factors contrib- 
ute to an individual county’s high or low 
ranking. Pueblo, Colorado, the top-ranked 


it has the top ranking for urban conditions 
(in particular, the teacher-pupil ratio), which 
is an important contributor to its top overall 
ranking. Ingham (Lansing), Michigan, has 
very high rankings for environmental quality 
and urban conditions, but is almost on the 


VOL. 78 NO. I 


bottom for climate, giving it a middle overall 
ranking. Thus, a household which did not 
consider climate as a component of quality 
of life would find Ingham County an attrac- 
` tive place to live. St. Louis City is at the 
bottom of the ranking. While its ranking is 
fairly low for all three subsets, its ranking 
for urban conditions is at the bottom. The 
high violent crime rate is an important con- 
tributor to the bottom ranking for urban 
conditions and to its overall ranking. 
Finally, in order to address the possibility 
. of disequilibrium influences, the last column 
of Table 4 shows the population growth the 
_ county experienced between 1970 and 1980. 
A plus sign indicates that the county grew by 
‘more than twice the average (> 33.4 per- 
cent), a minus sign is given to counties which 
experienced population loss between 1970 
and 1980, while a zero indicates population 
growth between zero and 33.4 percent. There 
is a small but significant positive correlation 


(.16) between population change and the. 


standard QOLI. Eight out of the 15 top 
counties are fast (+) growing, 13 out of 15 
- middle counties have had slow (0) growth, 
while among the bottom 15, there is a mix of 
fast and slow growth, and population losses. 
Overall, it does not appear that disequi- 
librium influences are overwhelming, and if 
anything, they reinforce the standard equi- 
librium-based QOLI. 


V. Conclusions 


This paper provides new quality of life 
rankings both across and within urban areas. 


- The estimation is based on a national hedonic 


model which incorporates variation in both 
wages and housing expenditures. The wage 
and housing-expenditure equations are esti- 
mated using micro data from the 1980 Census 


Swa Ton 
Cai] |C 
(A1) | 0 {=| 0 
0 0 
-N| |N 
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and aggregate data on various amenities from 
other sources. 

A quality of life index is constructed using 
preference-based weights, which are the 
amenity values derived from the hedonic 
estimation. The index is calculated for 253 
counties, many of which are located in the 
same SMSA. The difference between the tov- 
and bottom-ranked counties is estimated to 
be valued at $5146 per household per year. 
The highest ranked counties tend to be con- 
nected with small- and medium-sized cities 
in the Sun Belt and Colorado. The bottom of 
the ranking is dominated by medium to large 
northern cities. Substantial intracity varia- 
tion in measured quality of life is found. For 
example, $1606 per household per year is the 
difference across counties in the St. Louis 
SMSA. l 

The results indicate that compensation for 
location-specific, nontraded amenities takes 
place in both the labor and housing market 
and that the amount is substantial. Quality 
of life is clearly one factor considered in 
location decisions along with other factcrs 
such as job availability. Indexes which in- 
clude a set of factors different. from ours 
may yield different rankings for different 
purposes. Nonetheless, our ranking is based 
on amenities which are an important compo- 
nent of economic well-being. The valuations 
of these nontraded amenities yield new qual- 
ity of life comparisons across and within a 
wide variety of American urban areas. 


APPENDIX 


Comparative Static Results. Equilibrium 
wage, rent, and city-size differentials ere 
solved for using the total differential of 
equation system (S1). This differential sys- 
tem is 


0 0 0 | |dw,/da,| | dw, /da, 

0 0 cy || dr/da, dr, /da- 
ve, Uh 0 | |dw,/da,|= A| dw, /da,)}. 
o 0 ci |]|dr,/da; dr, /da- 
Ny, N; —1| | dN/da, dN/da, } 
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The determinate of A is 
we LN, ~ (Ui, /,) Ne 


— vpexu, Cc, [N - (v2 /v2,) N2] 


N “rn” w 


(A2) D=—vpenes 


— poe cl. 


r Ta WI Wi’ 


D is negative if city size, N, is Walrasian 
stable with respect to a change in wages in 
county k, k“{1,2}. The adjoint of A is 
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the term — vp, results in 


(A5) dr, /da, 
o =(=) heun 
— Ca lrUneN á + N, chet) /D 
= (1/4)( dw, /da,). . 
A result analogous to (A5) can’ be derived 


for dr, /da,. 


yn} chot, do? Ba hkl, dolha — hoch? | 
vi (ABr NN) -hA — haw NA -oiha ABe 
(A3) c= d NL eho, ol od chay oh, eh NZ. AB -hdo 
~ AN PELAN iz ve cha — u L(,A- cdch NZ, ) _ CRAN Bi RA 
= =), N} 4.02, -o v2 e? O91 = Une tu NA = ul o2 ch a2 Uh cl UR Ce 
where a, = N}, —(vj,/oJ)NJ and B= For the case described in Section I, Part B, 


chloi viN = NJ cl, JE {1,2}. The 
term a, is positive if the ‘supply of labor to 
county j, NJ is positively sloped with re- 
spect to change i in the wage in county j. The 
term f; is negative if the supply of labor to 
county j is Walrasian stable with respect to 
a change in wages in county j. Nj, is non- 
positive.if land is not an inferior good. N; Í is 
nonnegative if land is not a Giffen good.” 
The solution to the differential system is 


dw, / day -h 

dr, / da, -ch 
(A4) dw. /da,|=(C'/D)| 0 
‘dry /da, ‘0 

dN/da, -NI 


= ucher ats N} — Canth B2+ NÀ AA e Cw 
T TA G mP2 — chew Ni.) t Cawn B 27 Natr ene Cw, 
= - che, U7, Np, athua cha + Niche, th ue, /D. 
wh ch Cw NA + ch ot v2 eha — N} chek bet 


Tpit OC, Ni +h nhs ve. 303% — Ni oh cp, vh Ss 


Multiplying the cross-county rent differen- 
tial, dr, /da,, by v/v; and factoring out 


of the text, the signs of the differentials hold 
under the assumption that N* pan) Né <9, 
and N,* > 0. An additively separable utility 
function is sufficient for N,, to equal zero. If 
land is not inferior and land i is not a Giffen 
good, then N* = 0 and N; > 0. 
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The Division of Markets Is Limited by the Extent of Liquidity 
(Spatial Competition with Externalities) 


By NICHOLAS ECONOMIDES AND ALOYSIUS Siow* 


Liquidity considerations will limit the number of markets in a competitive 
. economy. Welfare implications are ambiguous. Since liquidity is a positive 
externality, there may be toe littie liquidity per market at a noncooperative 
equilibrium and too many markets compared to the surplus-maximizing market 
structure. But liquidity is also self-reinforcing. Given an existing equilibrium, new 
markets may not open because nobody wants to use a new market with low 
liquidity. There may be too few markets to achieve efficiency and new markets 
will not open. A nondiscriminating monopolist will operate smaller and more 
numerous markets compared to optimality as well as to the equilibrium of 


independent auctioneers. 


How many markets are there in a com- 
petitive economy? In the standard general 
equilibrium model (for example, Gerard De- 
breu, 1959), where there is no trading fric- 
tion, there are as many markets as there are 
commodities. When there are trading fric- 
tions due to technological or demographic 
constraints, the number of markets may be 
less than the number of commodities (for 
example, David Cass and Karl Shell, 1983; 
Peter Diamond, 1982; Robert Townsend, 
1983). 

This paper studies the role of lack of 
liquidity as an endogenous trading friction 
in limiting the number of markets in a com- 
petitive economy. In many markets, the vari- 
ance of (competitive) price fluctuations is 
negatively correlated with the volume of 
trade in that market. We define a market as 


*Department of Economics, Columbia University, 
New York, NY 10027. We thank Ken Arrow, Ralph 
Braid, Tina Fine, Douglas Holtz-Eakin, Kel Lancaster, 
Martin Osborne, Carolyn Pitchik, Susan Rose-Acker- 
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workshop at Stanford for their comments. We are also 
grateful to the referees for their patience and comments. 
We acknowledge support from the National Science 
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Social Sciences. 
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having high liquidity when the volume of 
trade is high and the corresponding variance 
of price is low.’ The problem of liquidity is 
most apparent in financial markets. For ex- 
ample, liquidity is a particularly important 
factor in determining the success of futures 
contracts. The futures market for any asset 
has only a small number of maturity dates. 
In principle, many more maturity dates may 
be admitted. However, if there were many 
maturity dates, the market at each maturity 
date would be thin. Market participants may 
face large competitive price fluctuations aris- 
ing only from the thinness of the markets. 
Traders may prefer fewer maturity dates so 
that liquidity is enhanced in the remaining 
markets, even though they will have fewer 
maturity dates to choose from. Thus, there is 
a fundamental tradeoff between liquidity and 
the number of markets.? In a geographic 
context, the historical development of spa- 


l Our definition ignores the speed at which sales can 
be consummated. For example, Steven Lippman and 
John McCall (1986) define an asset as liquid “if it can 
be sold quickly and at a predictable price.” Their paper 
contains a comprehensive discussion of the attributes of 
liquidity that are important to a seller of an asset. 

*See Dennis Carlton, 1984; Kenneth Garbade and 
William Silber, 1979; Lester Telser, 1981, and.the refer- 
ences therein for discussions of liquidity and the success 
of futures markets. Deborah Black (1985) contains em- 
pirical evidence on the same subject. 
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tially separated towns may be attributed to 
the tradeoff . that farmers faced between 
liquidity in the trading place and costs of 
transporting the commodities to the market. 

This paper was motivated by Diamond’s 
search models (for example, Peter Diamond, 
1982, 1984; Dale Mortensen, 1976; Aloysius 
Siow, 1982). Many issues addressed in this 
paper were raised by him, and our analysis 
complements his work. Our formal model 
uses a spatial location framework which is 
related to work by Townsend (1983, 1984). 
Townsend’s models address some of the same 
concerns as ours. The main differences be- 
tween our work and his are that our model is 
analytically more tractable and we use the 
Nash equilibrium as our main solution con- 
cept. We briefly consider the core as an 
alternative solution concept in the final sec- 
tion of the paper. 

In Section I we show that each agent in 
the economy, faced with uncertain endow- 
ments, prefers to trade in a spot market with 
high rather than low liquidity. Liquidity at a 
market can only be increased by increasing 
the number of traders.at that market. The 
traders in our economy are spatially sep- 
arated so that as more traders go to a par- 
ticular market, traders are coming from 
farther away. The farther a trader has to 
travel to a market, the larger is his transpor- 
tation cost. Because of this fundamental 
tradeoff between liquidity and transporta- 
tion costs, all agents in the economy will not 
go to the same market. 

This paper considers two kinds of compet- 
itive market structures. The first assumes 
that traders may participate in markets 
without charge (as in standard Walrasian 
markets). The second structure assumes that 
it is costly to operate a market, which means 
that the “auctioneer” must be paid for pro- 
viding market services. In Section II we 
establish and characterize the noncooper- 
ative symmetric equilibria for the economy 
with free market services. A basic positive 
result from this section is that even without 
fixed cost, liquidity considerations will limit 
the number of markets in a competitive 
economy. The welfare implications of the 
competitive division of markets in this econ- 
omy are ambigious. Since liquidity is a posi- 
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tive externality, there may be too little 
liquidity at equilibrium because each agent 
acts only in his own self-interest. In this case 
there are too many markets to be efficient. 
On the other hand, liquidity is self-rein- 
forcing. Given an existing market structure, 
new markets may find it impossible to open 
because nobody wants to use a new market 
with low liquidity. There may be fewer 
markets than is necessary for efficiency, and 
yet new markets will not open. 

In Section IH we make it costly to operate 
a market. Each market must be operated by 
a market maker whose opportunity cost is 
the expected utility that he can get as a 
trader. Arbitrage between being a market 
maker or a trader reduces the number of 
equilibria relative to the noncooperative 
equilibrium with free market services. How- 
ever, competition between market makers 
for customers is not sufficient to internalize 
the externality caused by liquidity. This re- 
sult runs counter to that of Frank Kmight 
(1924) who suggested that profit-maximizing 
ownership of a congested facility leads to 
efficient pricing.’ 

In Section IV we study the market struc- 
ture when all markets are organized and run 
by a monopoly exchange. We show that the 
monopolist will overcrowd the space with 
small markets. l 

Liquidity in our model is not tied to the 
spot market specification in the economy. In 
Section V we show that the same issues arise 
when the spot markets are replaced by 
state-contingent claims between agents at a 
specific market location.. State-contingent 
claims markets cannot reduce the intrinsic 
uncertainty of any specific market location. 
Only the addition of traders at a specific 
market location may reduce the uncertainty 
at that location. Since contingent claims 
markets cannot reduce transportation costs, 
the same issues remain. In Section V we also 
briefly consider the concept of the core as an 
alternative equilibrium concept: Final re- 
marks are also in this section. 


3Exceptions to Knight’s result have been noted 
elsewhere. For references and a study of duopoly pric- 
ing of congested facilities, see Ralph Braid (1986). 
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I. The Model 


Let consumers be located at unit distances 
apart on the real line (see Figure 1). Each 
consumer receives at his location a stochastic 
endowment of two goods x and y. The 
endowment consists of commodity vector 
(1,0) with probability 1— @ and of commod- 
ity vector (0,1) with probability 6. Con- 
sumers have identical preferences over the 
lotteries of goods x and y received at their 
location. If a trader goes to another location 
to exchange goods, the utility of the bundle 
of goods at the new location is reduced by 
the disutility from traveling that a trader has 
to incur to reach the new location. 

Consumers, who are expected utility maxi- 
mizers, can meet each other at any location 
to exchange goods. The locations at- which 
they meet are called markets.* The decision 
whether to participate in a market is made 


“The spatial separation of traders on a line has an 
obvious geographic interpretation. It can also be thought 
of as measuring time, in the framework of trading in 
futures’ contracts. Then the original location of a trader 
is interpreted as the date when a trader will receive an 
uncertain endowment vector. Positions where traders 
meet (markets) are interpreted as the maturity dates of 
futures’ contracts. Travel costs then represent the utility 
lost in storage costs covering the time interval between 
the revelation of endowment and the eri of the 
futures contract. 
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before the endowment vector is realized. If 
the consumer does not participate, he con- 
sumes his endowment and receives a utility 
of zero. If he participates in a market, his 
endowment is realized after he arrives at the 
market. After the endowments are realized, 
all consumers in the same market may trade 
with one another in a competitive spot 
market for the two goods. Since he has to 
make his participation decision before he 
learns of his endowment, a trader evaluates 
his return from participation by calculating 
his expected utility from participation. We 
will show that ex ante the expected price at 
a market is independent of the size of the 
market, and that the variance of price is 
lower at a market of high liquidity (with 
many traders). Thus, a consumer prefers to 
be in a market of high liquidity. 

A consumer incurs disutility from travel- 
ing to the market, so that, ceteris paribus, he 
prefers a market closer to his location on the 
line. Large participation in a market requires 
that some consumers travel a great distance. 
Thus, there is a tradeoff between market 
liquidity and distance between markets. This 
tradeoff determines the equilibrium distribu- 
tion of markets in the economy. 

When endowments are realized, a con- 
sumer mav receive one unit of x and zero y, 
in which case we call him of type 1. Alterna- 
tively, a consumer may receive zero units of 
x and one unit of y, and he is called of type 
2. Let a market of N participants consist of 
X traders of type 1 and Y traders of type 2. 
Let kK=Y/N be the proportion of type 2 
traders. A realized market can be described 
by the pair (k, N). Y is distributed binomi- 
ally (N, €). It follows that E(k|N) = 
E(Y/N|N) = @. 

Assume that exchange in every realized 
market is Walrasian. Aggregate supply and 
demand for each commodity are propor- 
tional to N, so that the equilibrium price is 
independent of Ne 2 Let V,(k) (respectively, 


*Call x,(P) the demand of a type i trader, where P 
is the price of y relative to x. Market clearing is defined 
by Xx,(P)+ Yx, (P) =X. (1— k)x(P)+ kx, (P) = 
1— k, which defines a price P({k) independent of N, the 
size of the market. 
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V,(k)) denote the indirect utility of a trader 
of type 1 (respectively of type 2) in a market 
(k, N). Conditional on a particular value of 
k, the expected utility of a trader who does 
not know his type 1s 


(1) W(k) = (1—k)V;,(k) + kV (k). 


Since k is a random variable, the uncondi- 
tional expected utility of a trader in a market 
of N traders (N 21) is , 


(2)  U(N)=E{W(k)IN}. 


For large N, W(k) can be approximated by 
a Taylor expansion up to the second order 
around k = @: 


(3) U(N) = E(W(K)IN} 
~ E{|w(0)+(k=0)w'(0) 
+(k— 0) w"(6)/2| |N } 
| =1(0)+W"(0)0(1-0)/2N), 


since E(k\N) = 6. E{(k — 0)?|N } = var(k) 
= 6(1—0)/N® For the remainder of this 
paper, we assume that consumers have either 
Cobb- Douglas or CES utility functions. As 
shown in Appendix A, this implies that W(k) 
is concave and Ww) <07 

U(N), the benefit of a trader from par- 
ticipating in a market of N traders, is an 
increasing and concave function of N.2 A 
trader prefers to be in a larger market, but 
the marginal advantage decreases as the 
market becomes larger. Traders prefer larger 


Since Y is binomial (N,@), var(k) = var(Y/N) = 
(1/N7)var(Y) =@(1—@)/N. The approximation of 
equation (2) is good for large N. 

_ 7The concavity of W(k) can also be derived by 
allowing: agents to participate in location-specific state 
contingent markets, where we only assume agents have 
concave utility functions. See Section V. 

- 8gU(N)/dN = — w"(8)8(1 - 9)/(Q2N”) >0, d*U/ 
dN? =W"(8)0(1— 8) /N? <0. 
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markets because they provide higher liquid- 
ity through lower price variance. However, a 
trader has to travel from his location to the 
market. to be able to participate in it. The 
disutility of travel must be subtracted from 
U(N) to determine the net benefit of par- 
ticipation. We assume that the disutility of 
travel is linear in the distance traveled at 
rate c per unit of distance traveled. Thus, a 
trader participating in a market of N traders 
at distance a from his original location has 
net benefit U(N)— ca. 


Il. Noncooperative Equilibria with Free 
| Market Services 


We can now look for an equilibrium with 
free market services. Let agents j=1,... be 
located on a real line at consecutive posi- 
tions one unit distance apart. A strategy of 
an agent is his choice of final location on the 
line. He can stay at his initial location and 
consume his endowment (earning zero util- 
ity), or travel to another location on the line 
in order to trade with other agents. The 
utility an agent attains by participating in a 
market depends on how many other agents 
participate in the same market. 

A market structure is a noncooperative 
equilibrium of the game of market participa- 
tion. At a noncooperative equilibrium, every 
agent chooses to travel to a location that 
maximizes his expected utility under the ex- 
péctation that all other agents will not change 
their decision with respect to their market 
affiliation. 

There are many equilibria in this game, 
including quite unreasonable ones. For ex- 
ample, there is an equilibrium in which ev- 
erybody stays home because everybody ex- 
pects all others to stay home. We restrict our 
attention to symmetric equilibria where ev- 
ery trader participates in a market. 


DEFINITION: At a symmetric equilibrium 
the distance between neighboring markets is 
N, and there are N participants per market. 
Each trader chooses to travel to a location that 
maximizes his expected utility assuming that 
all other traders will not change the locations 
to which they travel. 
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In a symmetric configuration with N 
traders in each market, we have to make sure 
that traders prefer to go to the market closest 
to them. With reference to Figure 1, let 
market m, be located in 1/2 and market m, 
be located at N+1/2. Between these two 
markets, there is a consumer initially located 
at every integer from 1 to N. Consider the 
marginal consumer of market m,, at dis- 
tance (N/2~1/2) from m, and distance 
(N/2+1/2) from m,. He weakly prefers to 
participate in market m, rather than in 
m, if 


U(N)-c¢(N-1)/2 
> U(N+1)—c(N+1)/2, 
or equivalently 
U(N+1)-U(N) <c. 
This is approximated by 
(4) U'(N) <c. 


Let N, be the minimal N obeying this 
inequality,’ so that inequality (4) is satisfied 
for all N > N, (see Figure 2). Given that the 
marginal consumer prefers to go to market 
m, rather than m, (under the expectation 
that all consumers between him and m, to 
go to m,), any other consumer i closer to m, 
also prefers to go to m, rather than m, 
(under the expectation.that all other con- 
‘sumers between 1/2 and (N/2—1/2) go to 

m,). This comes directly from the concavity 
of U(N)in N. 

From inequality (4) we see that a neces- 
sary condition for the existence of a symmet- 
ric equilibrium is that each market has at 
least N, participants. Thin markets located 
close to one another cannot constitute an 
equilibrium. 


For the equilibrium to exist, we also re- ` 


quire that the marginal trader at distance 
(N —1)/2 from m,, be ‘better off by par- 
_ ticipating in the market rather than staying 


*Using the definition of U(N) in equation (2),N, 
can be'calculated as N, = [— 6(1— 8)W"(8)/2cP/?. 


MARCH 1988 


m 1 2 3 N/2 N-1 N mo 


el EES OR, E ENE EES E Heel eee 
i i 79 | - 15 7 
(N-1}/2 


FIGURE 2. MARKETS OF SIZES N IN (Ni, N3) ARE 
_ NONCOOPERATIVE EQUILIBRIA. N* Is THE 
OPTIMAL MARKET SIZE. Ny, IS THE MONOPOLY 
MARKET SIZE. Np IS THE EQUILIBRIUM MARKET 
SIZE WITH INDEPENDENT MARKET MAKERS 


home, that is, 
(5) U(N)-—e(N-1)/220. 


Let N, be the solution of (5) as equality. All 
N < N, satisfy inequality (5). Markets can- 
not be too large because traders from afar 
do not wish to participate. Inequalities (4) 
and (5) are necessary and sufficient for the 
existence of a symmetric equilibrium. Thus, 
all markets of sizes N in [N], N3] are sym- 
metric noncooperative equilibria. For very 
large c, N, < N, so that there is no equi- 
librium.?° 


PROPOSITION 1: Symmetric noncoopera- 
tive equilibrium market structures exist for 
disutility cost per unit of distance c that is not 
prohibitively high. Typically there are many 
such equilibria. characterized by the number of 
traders per market N, which lies in the inter- 
val [N, Na} 


We now ‘consider social welfare in this 
economy. Let the planner’s problem be to 
set up markets so as to maximize the sum of 
the expected utility of all traders reduced by 
the transportation costs they incur. In a 
market of N participants the sum of the 
expected utilities of all participants minus 
transportation costs is 


S(N) = NU(N) 


= Dell /24 3/24 sex (N= 1)72): 


10 Let the left-hand side of (5) be defined as G(N) = 
U(N)— c(N —1)/2. G(N,) Z O@ N, 2 N,. Using (2), 
G(N,) = W(@)+ cQ —3N,)/2. Since M, > 1/3, the term 
in parentheses is negative. Therefore, G(N,) will be 
negative for large c, implying M; > N., and thus there 
will be no N where both (3) and (5) are satisfied 
simultaneously. 
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There are L/N markets of N participants in 
a line of length L. Thus total surplus is 


s(N) = [NU(N)—2c(1/2+3/2 
+(N-1)/2)] L/W 
= [U(N)—cN/4]L 


proportional to U(N)-cN/4, the average 
utility realized by participants in a market of 
size N. s(N) is approximately maximized 
(ignoring integer constraints) at 


(6) U'(N)=c/4, 


the solution of which we call N*.‘! Compar- 
ing (4) with (6) and the concavity of U(N) 
implies N* > N,. The result that N* is larger 
than N; is a consequence of liquidity being a 
positive externality. When c is low, N* is 

lower than N, and therefore the pais 
maximizing solution can be achieved as a 
noncooperative equilibrium. This is in con- 
trast with the usual result in price-location 
models as in Nicholas Economides (forth- 
coming), and Kelvin Lancaster (1979). 

Since N* belongs in the interval [N,, M2], 
there can also exist equilibria with more or 
fewer traders per market than is efficient. It 
is striking that the noncooperative equi- 
librium in this economy may have more 
traders per market and fewer markets than 
the social optimum. This possibility arises 
because liquidity is self-reinforcing. Given 
an existing equilibrium, new markets may 
find it impossible to open because, nobody 
wants to use a new market with low liquid- 
ity. There may be too few markets to be 
efficient, N, > N > N*, and yet new markets 
do not open. So even though liquidity is a 


positive externality, too much liquidity can _ 


result from noncooperative behavior! 
When c is large, the social optimum lies 
beyond N, traders per market. To achieve 


“Using the definition of U(N) in equation (2), 
it is straightforward to show that N*=[~20(1- 
0)W"'(9)/c]'/* = 2N,. The fact that we use an infinite 
L in no way affects the validity of the maximization. 
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the optimal market structure, traders have to 
be subsidized to participate in larger and 
fewer markets. This is the case considered by 


Diamond (1982). 


PROPOSITION 2: The surplus-maximizing 
market structure is a noncooperative equi- 
librium when c is low. Noncooperative equi- 
librium market size can be larger or smaller 
than is optimal. 


We now briefly consider the effects of 
addition of traders to the economy. At first 
sight it may seem that the addition of traders 
(say through replication) should decrease the 
variance of price in every market, increase 
liquidity, and result in higher expected util- 
ity for all traders. In fact, the addition. of 
agents may not reduce the variance of price 
if the uncertainty is location-specific, so that 
agents at the same location get identical 
draws. We show in Appendix B that replicat- 
ing the number of agents when uncertainty 
is location-specific leaves liquidity per market 
constant. Thus, traders’ utility is also un- 
affected. However, replication of the number 
of agents when uncertainty is not location- 
specific results in increased liquidity ceteris 
paribus. The resulting equilibrium will have 
denser markets with increased expected util- 
ity for all agents. 


IN. Competitive Equilibrium with Costly 
Market Services 


In many situations market services are not 
free. We now allow explicit competition in 
the provision of market services. Instead of 
having market services provided free of 
charge, let each market be operated by a real 
auctioneer (market maker).!* Suppose that 
agents can choose between being market 
makers or traders. When making this choice 
they are ignorant of the location they will 
receive on the line if they decide to be traders. 
After the choice of occupation, the market 


12Siow (1982) and Townsend (1983) also studied 
similar costly financial intermediation. 
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makers choose their positions on the line to 
set up their markets. There is no cost to 
setting up a market except for the opportun- 
ity cost of being a trader. The market maker 
charges each trader a fee F for using his 
market.” After the markets are set up, traders 
learn their position on the line. Assume that 
traders are restricted to choose from the set 
of markets that are offered. Then the traders’ 
decision problem is similar to the one we 
have discussed before except for the possible 
difference in fees across markets. 

Consider the problem of choice of a fee 
for the market maker located at m,. He can 
lower the fee and hope to attract traders 
from his competitors, assuming that his com- 
petitors will not respond to his price cutting. 
When he gets additional customers just due 
to the price cut, his closest competitor to his 
right, m,, will lose customers to him. But 
m, will also lose customers to the next 
market to the right, m,, because m,’s market 
is now less liquid. This in turn will drive 
even more customers away from m, toward 
m,. Therefore, the number of new customers 
that m, gets from cutting his price depends 
on the difference in fees and on how liquid- 
ity is affected in all other markets. Formally, 
the new distribution of customers across 
markets due to m,’s cutting his fee is de- 
scribed by the solution to a second-order 
difference equation.! Market maker m, will 
choose the price that will maximize his 


profits. But his competitors are doing the 


same thing, resulting in a Nash equilibrium 
in fees. Consider the case of symmetrically 
spaced markets, so that all markets charge 
the same fee at equilibrium attracting N 
traders each. Let the equilibrium fee with N 
traders per market be F*(N). The wage of a 
market maker is then N- F*(N). Since any 
agent can choose to be a market maker or 
trader, the wage of the market maker must 
be equal to the expected utility of a trader 
from participating in a market of size N. 


13 The fee is in utility units. 
14We are grateful to Mike Woodford for his help 
with the difference equations. 
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This closes the model and determines the 
unique market structure in our economy. 
We first analyze the game in fees among 
market makers. After the equilibria of this 
game are computed, we will return to the 
(earlier) stage of occupation choice. For- 


_ mally, let market maker j (operating market 


m,) Charge a fee F, for the participation of a 
trader in “his market. For a symmetric posi- 
tioning of the markets N distance apart, with 
N traders between every adjacent market, we 
seek a symmetric noncooperative equilib- 
rium in fees F*(N). 

We now calculate the demand facing 
market maker j +1. Let the marginal trader 
who is indifferent between going to market 
m,,, and mj+2 be located at (Nji1—1/2) 
to the right of m,,, (and this implies that he 
will be (N — Nj+1+1/2) away from m,+2). 
If he goes to market mj+i, there will be 
N — N; + Nj+1 traders in that market and he 
has to travel (N,,,—1/2) and pay fee F+. 
Therefore, his utility will be U(N — N; + 
Nj+1) a (N;+1 = 1/2)c = Fy+1. Similarly, if he 
goes to market mj+2, there will be N — Nji1 
+ Nj+2+1 traders at mj+2 and his utility 
will be A — Nart Njz24+1)—-(N -Nir 
+1/2)c — Fj+2. As the trader is on the 
margin, the following equation has to be 
satisfied !® 


U(N-N,+N fe (Nia- 2) el 
= U(N- Nj. +Njy2 41) | 
~(N-N,..4+1/2)e— Fi. 


The system of these equations (j integer) 
determines the marginal consumers and the 
demand faced by all market makers as func- 


tions of the fees charged. 


15 Because the number of agents is finite, the demand 
and profit functions are discontinuous, We thus estab- 
lish £ equilibria, where market makers optimize up to g. 

16 This equation approximates the position of the 
marginal consumer when the N’s are treated as in- 
tegers. Because we are establishing an e equilibrium, we 
can treat this relation (and equations (7)—(9) below) as 
equalities rather than inequalities. 
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Let all market makers charge the same fee 
F, = F except for one market, say F}, and let 
AF=F,—F. Then the positions of the 
marginal consumers are the solution of the 
system of equations: 


(1) UCN- N+ Nas) (Nar -1)e 
. Q=U(N- Nii +4241) 
—(N-N,,,)e, j#0,-1, 

(8) U(N-N,+N,)-(N,-1)c- AF 
=U(N- N, + N, +1) 
| -(N-N)e,  j=0, 

(9) U(N-N_,+N,)-(M,—1)c+AF 
=U(N- N+ N, +1) 
-(N-N)ce, j=-1. 


Defining AN; = N; — N/2 and linearizing 
U(-) around U(N) results in 


(10) AN, 43+ AN), + AN, = Y/2, 
J9, =L, 
(11) AN, + yAN, + AN, = y/2— AF/U’, 


(i=0), 
(12) AN, + yAN,+AN_,=y¥/2+AF/U’, 
(j= =) 


where y = 2(c ~~ U'(N))/U'(N). 

In Appendix C we solve the system of 
(10)-(12). Imposing the condition that per- 
turbations at market 1 should have minimal 
effect at markets far away from m,, we show 
that the general solution of (10) with a con- 
vergent path is i 


(13a) AN, =y/2(2+y)+ Api, 
j=1,2,..., 
(13b) AN, = y/2(2+ 7) + Bod, 


j=0,—1,..., 
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where p,=pņī* are the roots of the char- 


acteristic equation of equation (10) and p, < 
—1< p, <0 for U'(N) < c¢/21 

Imposing (11) and (12) determines A and 
B (see Appendix C) as A= AF/[p,(1— pı- 
y)U'| and B=—AF/{(1— p, ~ y)U’]. Thus, 
demand for firm 1 when it deviates AF=F, ` 
— F from the fees of all others is 


Ni- Nj + N=AN,—-AN, +N 
=N+2AF/[(1-p,-y)U']. 
The profit function of firm 1, 
11,(F,) = NF, 
+2(F,- F)FR/[(- p- Y)U’], 


is concave in F}, and is maximized at the 
solution of 


4F,/(( — P17 y)U'] 
—2F/|(1-p,-y)U']+N=0. 


At the symmetric equilibrium F, = F, which 
implies that the equilibrium fee is}? 


(14) F*(N)=N(p,+y-1)U'/2. 


Symmetric equilibrium profits of a market 


17We could also have considered agent Nj+1+1 (at 
distance (N; +1/2) from m,,,) being indifferent be- 
tween going to market m,,) Or mj... Then the result- 
ing system of equations is similar to (10)-(12) except 
that y/2 is replaced by — y/2. As seen next in the text, 
this change only shifts equally the boundaries of the 
market for any market maker. Therefore, the demand 
for market maker j +1, being 


Nia N, + N=AN,,,-AN, +N, 


remains unchanged and there will be no effect on the 
equilibrium. 

I8This analysis was done under the assumption 
that all consumers participate in the market, that is, 
that N(y + p; — 1)U'/2 = F*(N) < U(N) - c(N - 
1)/2. F*(N) is positive since it is proportional and of 
the same sign as p,t+y—-l=[ce—2U'+ e/*(c- 
2U’)'/71/U' > 0 because U’ < ¢/2. 
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maker when markets are N apart are 
(15) M(N)=N?(p,+y-1)U'/2 


= N?(¢-2U'+[¢? —2cU']') /2. 


This is an increasing function of N. 


PROPOSITION 3: The symmetric fee siruc- 
ture F, = F*(N) given by (14) is a noncooper- 
ative equilibrium of the game among market 
makers when markets are set N apart. Equi- 
librium profits are given by (15). 


Now we return to the choice of occupa- 
tions. The overall equilibrium market struc- 
ture is determined by the condition that 
equalizes the expected profits of a market 
maker with the expected utility of a trader. 
The expected utility of a trader when he 
does not know his position on the line (fol- 
lowing the analysis of Section III) is S(N) = 
U(N)— cN/4— F*(N), a concave function 
of N passing through the origin. The equi- 
librium market structure is determined by 
the intersection of IT,(N) and S(N). Since 
IL (N) is defined for N > N), where U’(.Np) 
=c/2, the equilibrium Np; exists.if S(N,)— 
I e(N,) = 0. Equilibrium fees can be calcu- 
lated by substitution of N, in (14). . 

In general, the equilibrium N, is not the 
same as the optimal market structure N%*, 
which is analogous to the one of Section II 
adjusted for the the market makers’ wages. 
In fact, results for the Cobb-Douglas utility 
function show that N, can be smaller or 
larger than N*. Thus, even when market 
makers are aware of the gains from liquidity, 
and there is competition in fees between 
` market makers and free entry of market 
makers, the externality caused by liquidity is 
still not completely internalized. As noted in 
our introductory discussion, this result is 
counter to Knight’s (1924), where he argued 
that profit-maximizing ownership of a con- 
gested facility leads to efficient pricing. 


PROPOSITION 4: There exists a unique 
symmetric equilibrium market structure with 


19For convexity it is sufficient that U” < 0. 
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N, traders per market, where the ex ante 
expected utility of an agent is the same in 
either occupation. Liquidity in this equilibrium 
may exceed or fall short of the level needed for 
surplus maximization. 


Note that function S(N) is decreasing 1 in 
c while II,(N) is increasing in c.” There- 
fore, the intersection N, of S(N ) and 
II (N ) decreases in c. A decrease in the 
disutility of travel results in fewer and larger 
markets. 


IV. The Monopolist’s Solution 


So far this paper has only considered com- 
petitive market structures. However, many 
financial markets in the United States, where 
liquidity considerations are important, are 
organized by a few financial exchanges. A 
study of competition between financial ex- 
changes using oligopolistic models of prod- 
uct differentiation is beyond the scope of 
this paper. As a benchmark, we discuss the 
market configuration chosen by a monopo- 
list exchange that acts as a market maker i in 
all markets. 

The monopolist’s problem is particularly 


_ relevant for a futures exchange that has to 


determine the maturity dates of futures con- 
tracts in a commodity. Contracts of different 
maturity dates compete among themselves 
for liquidity. The extent that a nondis- 
criminating monopolist can appropriate the 
market-generated surplus depends. on the 
distance between markets and the level of 
liquidity in each market. Thus it is a nontriv- 
ial choice problem for the monopolist to 
determine the optimal number of maturity 
dates and the corresponding fees. 

Within the context of our model, the mo- 
nopolist’s objective is to maximize total reve- 
nue collected from all markets. Once the 
monopolist announces the locations of mar- 
kets and the fee structure, the traders decide 
whether to participate in a market and in 


dU g(N)/c¢ =1—2U'+(c- Ufc? —2cU'}!? > 
0 for 0 < c <1 because the second term is always posi- 
tive since U'<¢/2<c, and the first term is positive if 
U'<¢/2 <1/2 <c¢S1. 
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which market to do so. The monopolist will 
serve all agents on the line. This is because, 
for any fee structure that leaves some agents 
at home, the monopolist can bring the 
markets closer together, close the gap, and 
increase revenue by establishing a market in 
the freed space. Thus, the monopolist wants 
to make the marginal agent, at distance c(N 
— ])/2, indifferent between participating and 


staying home. From each market the mo- 


nopolist collects F(N):N. Since the fre- 
quency of the markets is 1/N, total revenues 
are proportional to F(N). Thus, the mo- 
nopolist’s problem is to 


Maximize F(N) 


subject to 
U(N)-—¢(N—-1)/2- F(N) =0, 


that is, that traders come to the market 
rather than stay home, and also subject to 


(4) | U'(N) <c, 
that is, that the symmetric equilibrium fee 
structure of the monopolist is a noncooper- 


ative equilibrium for traders. It is equivalent 
to 


(16) Maximize U(N)- e(N~1)/2 


- subject to U’(N) <c. 
Its solution is at Ny, defined by 
(17) 
Clearly Ny, is in (N,, N3). In comparison 


with the surplus-maximizing outcome, the 
monopolist will operate a larger number 


U'(N) =c/2. 


of smaller markets.2! This is because the 


Using the definition of U(N) in equation (2), it is 
easy to show that N*/N,,=y2 so that the monopolist 
operates approximately 40 percent more markets than is 
optimal. . 
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surplus-maximizing outcome is defined bv 
U'(N*)=c/4 (equation (6)) and U(-) is 
concave. . 

Comparing the monopolist’s market struc- 
ture with the equilibrium of independeni 
market makers of Section IV, we see that 
U'( Ny) = ¢/2 > U'(N;,). By the concavity of 
U(-), Ny < Npr. The monopolist will open 
smaller and more numerous markets than 
independent market makers. 


PROPOSITION 5: A monopolist will oper- 
ate smaller and more numerous markets than 
independent competing market makers. Fur- 
ther, his markets are always smaller and morz 
numerous than is optimal. 


Lacking the ability to price discriminate 
and appropriate the whole surplus, the mo- 
nopolist avoids creating large markets with 
high surplus. Instead he institutes a large 
number of smaller markets where he can 
appropriate a larger percentage of the sur- 
plus. We note that the overcrowding of the 
space with markets happens despite the fact 
that there is no threat of entry. Overcrowdinz 
of the product space to deter potential en- 
trants has been noted by Richard Schma- 
lensee (1978), among others. 


V. Discussion 


Consider replacing each spot market in 
this economy with state-contingent claims 
markets (for example, Debreu, 1959, ch. 7) 
for agents that go to the same market loca- 
tion. Agents will still go to a specific market 
location. But each agent now trades in 
state-contingent claims with other agents et 
the same location before he knows the reali- 
zation of endowments. Every agent at the 
same market location is ex ante identical. So 
every agent will have the same excess de- 
mand functions for these contingent claims 
commodities. The equilibrium prices must be 
such that all agents will have the same 
ex post consumption bundle. Therefore, when 
k is realized, each agent at the same market 
will consume (1—k,k). Assuming that the 
representative agent has a utility function 
which is concave in the two goods, his indi- 
rect utility function will also be concave in 
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k.” Substituting this indirect utility function 
in equation (2) in the place of W(k), one 
can derive an expected benefit function with 
the same properties as U(N ). The results of 
the rest of the paper follow. Therefore, the 
qualitative features of the symmetric nonco- 
operative equilibria are the same whether 
agents are faced with spot markets or state- 
contingent claims markets. 

The difference between the state-contin- 
gent claims markets in this economy and in 
the standard general equilibrium model is 
that agents in this economy must go to a 
specific market location before they can par- 
ticipate in the state-contingent claims mar- 
kets. There is risk sharing within a market 
location but not across market locations. In 
the standard model, agents can participate in 
a complete market structure without first 
having to go to any specific location. The 
standard model allows risk sharing among 
all individuals in the economy, whereas our 
model only allows risk sharing among en- 
dogenous subsets of individuals. 

The alternative market setup considered 


above shows that it is not the spot market . 


setup of our problem that is important. The 
normative results on liquidity is due to the 
Nash equilibrium concept that we employ. 
Some readers have questioned whether alter- 
native equilibrium concepts, such as the core 
(as used in studies on financial intermedia- 
tion by John Boyd and Edward Prescott, 
1986, and Townsend, 1983), may give differ- 
ent normative results. In our problem, the 
core is efficient because it allows a redistri- 
bution of income from agents close tc a 
market to those who are far away. The redis- 
tribution means that all agents who go to the 
same market will have the same ex ante 
utility, making them indifferent to their dis- 
tance from the market. The efficient market 


*2In this setup W(k) = w(1—k, k) where w( , -) 
is concave. Then under regularity W"(k) = w + wa — 
2w,,. For concavity of W(-) we need to show |wy|+ 
[w| +2 wis > 0. This is obviously true for w,; > 0. For 
wz < 0, it is sufficient to show that |w |+ [wz] 2) 
> 0. By concavity of w, we know that (w; wz) > 
[yal Thus [wil + [wool wwa] > [wil + [2] — 
Ujma = (fw, l — ist 2. 0. 
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structure allows for the largest surplus to be 
redistributed, which means no other coali- 
tion can te formed that will satisfy all agents 
in this other coalition. Therefore, the core 
will provide the efficient level of liquidity. 
The main difficulty with using the concept of 
the core in our problem is that the redistri- 
bution that is necessary seems difficult to 
enact for many relevant problems. In par- 
ticular, the identity of every agent (that is, 
his location) has to be common knowledge 
to all agents in order to implement the core 
allocation. The identity of agents is not nec- 
essary for constructing the Nash equilibria. 
If the identities of agents were somehow 
known, it is possible that price discrimina- 
tion in fees by market makers within the 
Nash equilibrium construct might mimic the 
core solution. 

An area in which the model with free 
market services might apply is in the choice 
of standards when there is a variety of prod- 
ucts. For example, the personal computer 
industry has a large variety of potential and 
actual products. In this industry a few stan- 
dards have already arisen. Many consumers 
buy an IBM or IBM-compatible machine, 
even though it is not the “best” for what 
they currently want to do. Other products 
may be able to do what they want better and 
at a lower price. However, most consumers 
know that they may use the computer to 
solve other problems in the future. By buy- 
ing “the standard,” they are buying in- 
surance that accessories (software and hard- 
ware) will be available for solving those 
problems. On the other side of the market, 
firms may not produce products which 
accomplish a task most efficiently, but will 
rather produce IBM-compatible products. 
Since firms do not have to pay a fee in 
choosing the “standard,” there will be a 
range of indeterminancy for the equilibrium 
standards, as predicted by our model. The 
standards that obtain in an actual industry 
can often be predicted by participants in 
that industry from their knowledge of initial 
conditions. For example, most informed ob- 
servers expected IBM to become a standard 
in the personal computer industry. This ob- 
servation is not inconsistent with the fact 
that at some point “the standard” may look 
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arbitrary, given the available knowledge and 
technology in that society. Research on net- 
-work externalities considers closely related 
issues (for example, Dennis Carlton and 
Mark Klamer, 1983; Joseph Farrell and 
Garth Saloner, 1985; Michael Katz and Carl 
Shapiro, 1985). Recent work (Economides, 
1987; Carmen Matutes and Pierre Regtbeau, 
1986) has also demonstrated that firms may 
have incentives to produce compatible prod- 
ucts, even in the absence of network exter- 
nalities. 

Another example where free standards 
matter is the agents’ hours of work in an 
economy. Workers have to interact with other 
workers and clients both within and outside 
the firm. Often these interactions are not 
mutually anticipated or coordinated. Our 
model suggests that workers with heteroge- 
neous preferences will tend to work the same 
schedule. Moreover, the comparative statics 
results in Appendix B suggest that there will 


be more numerous and diverse types of work. 


schedules in a large city, where there is a 
larger number of types of workers and more 
workers of each type. Empirical evidence in 
Siow (1987) shows that a worker is penalized 
for not coordinating his hours of work with 
his co-workers. 


APPENDIX A 


A solution of the problem when agents have Cobb- 
Douglas utility functions follows. Let P be the relative 
price of good y with respect to x. A consumer with 
utility function U(x, y) = x*y®, when endowed with A 
_ units of x, has budget constraint x + Px = A and (gross) 
demands x,=aA/(a+B), y,=BA/(a+ B)P. When 
endowed with. A units of y he has budget constraint 
x+Py=AP and demands x,=aAP/(a+B), = 
BA /(a+ 8). Market clearing implies x, X + x,(N— X) 
= X4e P= BX/a(N~X)=B(L—k)/ak. The equi- 
librium indirect utility function of a consumer endowed 
with A units of x participating in a market (N, k} is 
V (k) = (aA f(a + B))t8(kK/(L— ky). For a- con- 
sumer endowed with A units of y, the corresponding 
indirect utility is V,(k) =(BA/(a+ BJ EL- k) 
/k)*. Let W(k) = — k)V,(4)+ kK (4) as in equa- 
tion (1) in the text. A straightforward calculation will 
show that W(k) is concave as long as a, B are in the 
open interval (0,1). When the utility functions are CES, 
U(x, y) = (x? + yP}, p <1, a type 1 consumer, fac- 
ing constraint, x + Py =A, will demand x, = A/(1+ 
P"), y= API + P’), where r=p/(p —1). Simi- 
larly a type 2 consumer, facing constraint x + Py = AP, 
will demand x,=AP/(1+ P), y=AP/(14 P’). 
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Market clearing implies x, X + x,(N—- X) = XA | 
(A1) 1-k+kP=(1-k)(1+P’) 
=P= (k/(1= k)) 0., 


The indirect utility functions are V, = AQ + PYF, 
V,= AP(1+ P)!" Thus, W(k) =(1-k)V, + k= 
(L — k+ kP)V,=(1- k) A(l1+ P} -1r using (AL). 
Substituting the clearing price we have 


W(k) =A- klit ek/0- EPO” 


Direct computation reveals 
W'(k) = A[1+(k/- ky)? | 


x[-14(k/- k) E], 
and 


W” (k) =A(k/( = k)? 


-1-1/r 


x [1+ (ks kK) =] / 


[(r-1) kk)’ <0, 


where all terms except the denominator are positive. 
r—l is negative for all p<1, that is, for the whole 
range of definition of the CES. 


APPENDIX B 


Suppose we double all agents at the old positions. 
First, let us consider the case when uncertainty is not 
location-specific. Let any two agents at the same loca- 
tion get independent draws from the distribution of 
endowments. At every market, the distribution of types 
is preserved. Given k, the equilibrium price is un- 
affected and so are the indirect utility functions 
V,(k),¥%(k) of each trader and their weighted sum 
W(k). The function U(N) is the same as before, but 
now it has to be evaluated at 2N. Let markets be Nid 
apart, at the lower bound of the equilibrium existence 
region (where the corresponding number before dou- 
bling was N,d). There are now 2N, traders per market. 
Equation (4) for this equilibrium is 


(A2) U'(2Ñ)=cd, 


which implies 2 Ñ, = N,, or Ñ = N, /2, since N, solves 
U'(N,) = cd. Thus, when agents are doubled at the old 
locations and receive independent draws, the number of 
agents per market remains unaffected (2 N, = N,), while 
the markets are twice as dense at distances N, = N,d/2 
(compared with N,d originally). The expected utility of 
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agents is now higher because they have to travel half the 
distance to find a market of the same liquidity as before 
doubling. Alternatively, suppose that all uncertainty is 
location-specific, such as uncertainty associated with the 
local weather. After replication, let agents receive iden- 
tical endowments. Again V,(k), ¥3(k), and W(k) are 
unaffected. Further, the variance of k is the same as 
before replication, although there are now twice as 
many agents per market. The original expected utility 
function 


(A3) U(N) =W(8)+ W"(0)0(1- 8)/(2N) 


has been replaced by a new utility function for the 
replicated model 


U,(2N) =W(6)+W"(8)6(1—-8)/QN), 
and therefore 
U,(N) = U(N/2). 


Let markets be N/d apart at the lower bound of the 
equilibrium existence region. There are now 2 Ny’ traders 
per market. Equation (4) is now 


Uy (2Ny) =cd= u'( Ny) = çd Ñe =N. 


The resulting markets are at the same distance as before 
replication, with twice as many traders per market, but 
all traders receive the same utility as before, Z (2N, a) 
= U,(2N)- ca=U(N)- ca= Z(N, a). 

We have shown that replicating the number of agents 
when uncertainty is location-specific leaves liquidity per 
market constant. Thus, traders’ utility is also unaffected. 
However, replication of the number of agents when 
uncertainty is not location-specific results in increased 
liquidity ceteris paribus. The resulting equilibrium will 
have denser markets with increased expected utility for 
all agents. e 


APPENDIX C 


The homogeneous version of equation (10), AN, +2 + 
YAN, +1 + AN; =0, has the characteristic equation p? + 
yp +T = 0 with solutions pi=(~y+(y? ~ Ay") /2, P> 
=1/p,, or equivalently, since y= 2(c~-U/U’,” p= 
(U! — e +[e? —2cU'}?)/U', py = (U’ eiet - 
2cU'}'/*)/U'. The roots are real distinct for U’ < ¢/2. 
For U’ = ¢/2, they are real and coinciding p; = p, = —1. 
Then the solution of the homogeneous equation ANj = 
A(—1)/ + Bj(—1)/ diverges as j goes to infinity. For 
U’>c/2, the roots are complex and the solution is 
AN, = Acos(8j)+ B sin(@j), where cos@ = — 7/2 = 
(U'— c)/U’, an exact oscillation. In the last two cases a 
disturbance at j=1 has large effects at markets far 
away, an event we rule out. In the case of distinct roots 
arising from U’ < c/2, it is easy to see that p, < —1 < 
pı <0. The general solution of the homogeneous equa 
tion for markets to the right of m,, AN; = 4,p1 +-P, p3; 
converges as j — 00, if and only if A, is zero. Similarly, 
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the general solution for markets to the left of m, 
AN; = = B p} + B, p3, converges as j > — 00, if and only 
if B, is zero. Hence the convergent solution is 


AN,=Api, j=1,2,..., and 


AN,= Bp}, j=0,-1,.... 


The inhomogeneous equation (10) has a particular solu- 
tion AN, = y/2(2+ y). 
Thus the solution of (10) is 


=y/2(2+y)+Api,  f=1,2,..., 


= y/2(2+ y) + Bos, pool. 


Conditicns (11) and (12) can thus be written as 


Api + Ayp; + B=—AF/U’ 


Ap, + By + Bp, = AF/U’, 

which are solved by A=AF/[(1—p,~y)U’, B= 
— A F/A- pı — y)U’], so that the solution of the sys- 
tem is 


AN, = 1/2(2+ y)+ AFi “Y/[(l- pp v)U'], | 


j1,2,.. 
and 
=y/2(2+y)- AF /[(l- 1 - Y), 
j=0,-1,.... 
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On The Strategic Choice of Spatial Price Policy 


By JACQUES-FRANCOIS THISSE AND XAVIER VIVES* 


Price discrimination emerges as the unique equilibrium outcome in games with’ 
either simultaneous choice of policy and price or sequential choice in which firms 
may commit first to uniform mill pricing before the actual market stage. Our 
results are used to analyze some common business practices that arise in 


geographical pricing, like the basing point system, and in the pricing of varieties 


or options from a base product in a product differentiation context. 


In any industry, current business practices 


are not only the result of an adaptation by: 


firms to particular technological or institu- 
tional conditions but also reflect, or are the 
instruments of, a strategic positioning of 
firms in the market.! The specific price poli- 
cies that firms follow are obviously one of 
the most important business practices in any 
market environment. Although their stra- 
tegic importance is widely recognized in the 
business literature, perhaps somewhat sur- 
prisingly, the economics literature in general 
has not paid enough attention to the detail 
of specific pricing methods and, conse- 
quently, has not been able to provide con- 
vincing explanations of the incentive struc- 
ture that lies behind certain price policies. In 
this paper, we would like to present some 
very simple game-theoretic models which are 
naturally. related to some pricing policies 
found in geographical or product differentia- 
tion contexts. Let us begin by describing 
some of these policies. 

In a geographical context, examples of 
alternative pricing methods are: (i) the zone 
price system, under which a specific de- 
livered price is charged to all buyers located 
in a given region, such as for plasterboard i in 
the United Kingdom or cement in Belgium; 


*CORE, Université Catholique de Louvain, Louvain- 


la-Neuve, Belgium, and University of Pennsylvania, | 
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(ii) the (single) basing point system, in which 
the delivered price equals a base price plus 
the cost of shipping to the place of delivery 
from a given basing point that need not be 
where the seller is actually located, such as 
the Pittsburgh-plus system used in the steel 
industry in the United States until the mid- 
1920s or the Portland-plus system used for 
plywood in the United States until the 1970s; 
(iii) uniform free on board (FOB) prices, in 
which the delivered price equals the mill 


` price—the same for all customers—plus the 


actual transport costs.” 

In a product differentiation context, the 
choice of a price policy is; in a certain sense. 
closely related to the firm’s variety offer. For 
example, car manufacturers may decide to 
provide a single standardized product to 
satisfy a hypothetical average consumer, as 
shown by the historical examples of the Ford 
T and the Volkswagen’s “Beetle.” Alterna- 
tively, they may: offer a basic product with a 
series of options with different price tags 
such as most car manufacturers currently 
stock.* The first case corresponds to: a uni- 
form (FOB) price policy, in which the 
manufacturers leave the options to indepen- 


2See F. M. Scherer, 1980, ch. 11; L. Phlips (1983), ch. 
1, and M. L. Greenhut et al., 1987, for a detailed 
description of spatial pricing policies. Actual pricing 
patterns are studied in Greenhut et al., 1980, and 
Greenhut, 1681. 

3The number of options may be very large indeed. 
The different makes of the Ford Escort, bumper-to- 
bumper, would cover the distance between Paris and 
Brussels, that is, 230 km (see L. Augier and J.-P. 
Icikovics, 1982). 
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dent producers.* The second case, in which 
the options are under the manufacturers’ 
control, typically involves discriminatory 
pricing. 

A basic question, which interests both the 
analyst and the policymaker, is to determine 
what kind of price policy the government 
should encourage. In particular, is price dis- 
crimination necessarily evidence of lack of 
competition and harmful to the consumers? 

In a geographical context, there is price 
discrimination when firms do not set uni- 
form FOB prices, that is, when the difference 
between delivered prices at two distinct loca- 
tions does not equal the transport cost be- 
tween them. In a product differentiation 
context, we say that there is price dis- 
crimination if two varieties are sold at differ- 
ent base prices, that is, prices corrected by 
the cost of the corresponding options. Many 
countries have legislated against price dis- 
crimination defined as charging different 
prices to different buyers of the same goods. 
Obviously, the problem is to know whether 
the goods sold are the same since a given 
physical good is a different economic good 
depending on location, date of delivery, or 
service features, for example. In the United 
States, the Robinson-Patman Act prohibits 
charging different prices to different buyers 
of “goods of like grade and quality” where 
the result “may be substantially to lessen 
competition or then to create a monopoly in 
any line of commerce, or to injure, destroy, 
or prevent competition with any person who 
either grants or knowingly receives the bene- 
fit of such discrimination, or with customers 
of either of them” (see Scherer, 1980, p. 572). 
In the United Kingdom, the now-abolished 
Price Commission has favored uniform FOB 
pricing as shown, for example, by the series 
of reports published in 1978. In any case, it 
has been claimed that the motivation for 
these laws was more to limit than to promote 
competition (see, for example, Scherer, 1980, 


‘Alfred P. Sloan, Jr., in the chapter about styling in 
his book “My Years with General Motors” talks about 
the custom body shop of Don Lee of Los Angeles, CA, 
“in which he built special bodies on both foreign and 
American chassis for Hollywood movie stars and 
wealthy people of California” (A. Sloan, 1972, p. 312). 
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ch. 21) and that they may have perverse 
effects (see, for example, M. Schwartz, 1986). 

The importance of price policies for the 
firms and the public authority is clear. Nev- 
ertheless, there exist very few models which 
rationalize in economic terms specific price 
policies, like the basing point system for 
example, or which explain the strategic in- 
centives that firms may have to price dis- 
criminate. A great deal of attention has been 
paid to the issue of uniform versus dis- 
criminatory pricing in the general literature 
on monopolistic price discrimination (see, for 
example, W. Y. Oi, 1971; A. C. Pigou, 1920; 
J. Robinson, 1933; R. Schmalensee, 1981) 
and in the theory of spatial monopoly (see 
M. J. Beckmann, 1976; Greenhut and H. 
Ohta, 1972; W. L. Holahan, 1975, for exam- 
ple). The general conclusion is that a mo- 
nopolist can secure higher profits by price 
discriminating. On the other hand, there is 
no such clear-cut statement for the con- 
sumers. Very often (and this is true in the 
spatial monopoly case), they are partitioned 
under discriminatory pricing into those who 
pay a higher price and those who pay a 
lower price. However, as a whole, consumers 
often prefer uniform FOB pricing. 

In contrast, much less attention has been 
devoted to the choice of a price policy in an 
oligopolistic environment in which strategic 
considerations are of primary importance.° 
The purpose of this paper is to contribute to 
the analysis of this issue. More specifically, 
we want to examine (/) the incentives that 
arise in spatial competition for firms to price 
discriminate or price uniformly, and (ii) the 
consequences of the price policy choice for 
firms and consumers. | 

In our paper, we consider a duopoly in 
which each firm is already located in some 
(geographical or characteristics) space and 
has to choose whether to price discriminate 
or not, taking the strategic effects of its 


>Most contributions in spatial competition take 
the pricing policy as given. A notable exception is 
J. Greenhut and Greenhut (1975). However, these 
authors study spatial discrimination with quantity-set- 
ting firms. Here, we consider price-setting firms. A 
comparison of these two forms of spatial discrimination 
is contained in J. Hamilton et al. (1987). 
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choice into account. We deal, first, with the 
simultaneous choice of policy and price (Sec- 
tion II) and, second, with the case where 
firms may commit to a price policy first and 
then compete in prices contingent on the 
chosen policies (Section IHI). 

When firms do not commit to a price 
policy, they compete with unrestricted price 
schedules, choosing a (delivered) price for 
every location. We are interested in knowing 


whether uniform (FOB) pricing can arise in- 


equilibrium in such a situation. Under some 
circumstances, firms do commit themselves 
to a specific price policy. Such is the case, 
for example, in the basing. point system. 
Suppose that there are two firms established 
at two different places and one basing point. 
The firm at the basing point is a price leader 
and announces a (uniform) base price. The 
other firm reacts optimally to the leader’s 
choice by matching the full price (base price 
plus transport cost) wherever possible, that 
is, by price discriminating. In this situation, 
the leader prices uniformly and the follower 
price discriminates. In other words, the leader 
is committed to uniform FOB pricing. One 
question we want to answer is then: Can this 
system be rationalized in a context in which 
there is no scope for collusion, that is, in a 
two-stage game where, first, firms may com- 
mit to certain pricing policies, and then, 
compete in prices according to the selected 
polices? 

In both the simultaneous no-commitment 
and the sequential commitment cases, price 
discrimination (by all firms in the market) 
emerges as the unique equilibrium outcome, 
even though it may well be that firms would 
make more profits by following a uniform 
price policy. This is so because spatial dis- 
criminatory pricing gives more flexibility to 
a firm to respond to its rival’s actions. But 
then firms may get trapped into a Prisoner’s 
Dilemma-type ‘situation and end up with 
lower profits due to the intense competition 
unleashed. Contrary to general belief, uni- 
form (FOB) pricing is therefore not evidence 
of a more competitive environment.® 


®See also G. Norman (1983). 
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With simultaneous choice of policy and’ 
price the result is very general in terms of 
the characteristics space, density of demand, 
and transportation cost schedules which are 
allowable. With sequential choice much more 
restrictive assumptions are made in order to 
get existence and easy characterization of 
subgame-perfect equilibria (the assumptions 
are in anv case usual in the literature). Sec- 
tion I presents the model, and our conclu- 
sions are ziven in Section IV. 


I. The Model 


We consider two firms i=1,2 selling a | 
homogeneous product. Firm i is located at 
point y, of the n-dimensional space R” (when 
the model is interpreted in the geographical 
context, we have n=2) and produces the 
product at a constant marginal cost c,. It is 
supposed that firms are not located. at the 
same point, that is, y, # y,. Consumers are 
continuously distributed ` over a compact 
subset X of R”. The density of demand for 
the product at x € X is given by a (measur- 
able) function f(p,x) of the full price p 
(that is, the price gross of transportation 
costs) paid by the consumers, and of the 
location x. The transportation cost of one 
unit of the product is given by a strictly 
increasing nonnegative function ż;(|| y; — x]|) 
of the distance || y; — x||, where ||-|| is a norm 
defined on R”, with ¢,(0)=0. In the geo- 
graphical context typically, because of scale 
economies in transportation, f; is a concave 
function of distance. Examples of norms that 
can be used are the Euclidean and the 
Manhattan norms.’ | 

Two price policies are considered: uni- 
form (U) and discriminatory (D). In the 
geographical context, uniform FOB pricing 
means that firm / charges the same mill price 
p; to the consumers irrespective of their loca- 
tion. In this case, the full price of firm i at 
xE X is equal to the mill price plus the 
transportation cost, that is, p,(x)=p,+ 


7Other examples of norms used in location: theory 
are the /,-norms (see R. F. Love and J. G. Morris, 1979) 
and the block norms (see J. E. Ward and R. E. Wendell, 
1985). 
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t.(||y, — x||). This is so, for instance, because 
the transportation is under the control of the 
consumers who use the services of indepen- 
dent carriers charging ¢,(-). In the rest of the 
paper, we refer to uniform FOB pricing as 
uniform pricing. Discriminatory pricing oc- 
curs when firm i bears the transportation 
cost and chooses a price schedule p,(-) which 
describes the delivered price p,(x) at which 
firm i is willing to supply consumers at 
location x © X. The full price of firm i at x 
is now given by p,(x). The mill price effec- 
tively paid by the consumers, that is, p,(x) 
— t,(\|y,— x||), generally changes with their 
location x. In other words, the firm dis-. 
criminates among consumers on the basis of 
their location. 

When the model is ieee as a model 
of product differentiation, uniform pricing is 
equivalent to firm i’s selling a single prod- 
uct located at y; (in the characteristic space) 
and consumers paying a full price consisting 
of the price p, of the product plus the cost 
t (ily; — x|]) incurred by the consumers in 
using the services of independent producers 
who adapt firm i’s product to their require- 
ments given by x. Now ?; is better viewed as 
a convex function of distance. In the dis- 
criminatory case, firm i bears the cost ¢,(|fy; 
— x||) of redesigning its basic product (y;) 
and offers the whole band of varieties. As 
product design is under its control, the firm 
may discriminate among consumers on the 
basis of their requirements. We say that price 
discrimination occurs when the price dif- 
ference between two varieties does not corre- 
spond to the difference in the respective 
costs of redesigning the basic product. 

A slightly modified version of the cel- 
ebrated Hotelling model is a good example 
to illustrate the above general model. .Let us 
first consider the geographical interpretation. 
Two sellers. of a homogeneous product are 
located at the endpoints of Main Street; 
geometrically, y,=0, y,=1, and X is the 
segment [0,1]. They have identical and con- 
' stant marginal production costs. Customers 


SLet us emphasize the fact that what we call here 
uniform pricing is different from uniform delivered 
pricing as defined in postage stamp systems. 
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are uniformly distributed along Main Street 
and have fixed and identical requirements 
for the product. Finally, transportation costs 
are linear in distance. If both sellers follow a 
uniform price policy (as in Hotelling), con- 
sumers pay the price at the firm’s door where 
a consumer buys the product plus the trans- 
portation cost for delivery. On the other 
hand, when sellers deliver the product (as 
the pizzaman), they may discern between 
consumers and price discriminate with re- 
spect to locations by absorbing part of the 
transportation costs. 

Let us now come to the characteristics 
interpretation. Following Hotelling, we sup- 
pose that the segment [0,1] describes the 
sweetness of cider: y,=0 means sour cider 
and y, =1 sweet cider. Under uniform pric- 
ing, firms produce only the two extreme 
products, and consumers adopt these prod- 
ucts to their most preferred level of sweet- 
ness at a cost corresponding to the transpor- 
tation cost in the geographical approach (how 
to change the sweetness of cider is a techni- 
cal detail that we leave to the imagination of 
the reader). On the contrary, under dis- 
criminatory pricing, the firms offer the whole 
spectrum of sweetness and price each variety. 


Ii. Simultaneous Choice of Policy and Price 


In this section we investigate whether dis- 
criminatory or uniform pricing arises in 
equilibrium when firms choose simulta- 
neously pricing policy and price, that is, 
when firms compete in price schedules which 
are unrestricted. A strategy for firm i is then 
a price Schedule p.(-) that specifies the de- 
livered price at- which firm i is willing to 
supply consumers at location x in X. The 
delivered price at x must cover the total 
(production plus transport) marginal cost. If 
firm i were to price below total marginal 
cost 1t could do at least as well, for any given 
price of the rival, by pricing at marginal 
cost. Formally, we assume p,(-) to be in the 
set . 


P,= { p;{-) a nonnegative function defined 
on X, measurable and such that, 
for all x © X, p,(x) =e, + ¢,(\|y;— xll)}- 
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The potential market area of firm i is the 
set of locations at which the firm faces a 
positive demand density when pricing at total 
marginal cost m,(x) =c; + t,(||_y; — ||), that 
iS, 


4,= {x€ Xsf [m,(x),x] > 0}. 


The most interesting case occurs when the 


set of consumers who consider buying from 
either firm, that is, A, A,, is nonnegligible 
(technically a nonzero measure set). Since 
the product is homogeneous, each consumer 
purchases from the firm with the lower de- 
livered price. In the event of a price tie, we 
- assume that consumers do the socially opti- 
mal thing and buy from the firm with the 
lower production and transportation cost. 
This may be rationalized noting that this 
firm can always price e below its rival’s total 
marginal cost. If, for some consumer loca- 
tion x, both firms have the same total mar- 
ginal costs and charge the same delivered 
price, they split the local demand. Generi- 
cally, the set of locations for which m,(x) = 
m (x) is negligible. To ease notation we will 
assume this to be the case. 

Given the strategies p,(-) and p,(-) of the 
two firms, the market area of firm i, 
M,( p;(-), p{-)), is then. the set of locations 
in the potential market area A, for which, 
either firm i quotes the lower-delivered price 
or, if both firms quote the same price, firm i 
has the lower-total marginal cost. Firm i’s 
profits are, therefore, equal to 


aC p,(-)) 


enema 
ed 


[ p;(x) = m,(x)] 


—_— 
xf [ p(x), x] dx 


We thus have a well-defined game with 
strategy.sets P; and payoffs I[,, i=1,2. To 
analyze the Nash equilibria of this game, we 
need some additional assumptions and de- 
finitions. 

Let us assume that, for each location x in 
X, the demand density f( p, x) is continuous 
and downward sloping in p, and that 
pf p, x) is bounded from above. This im- 
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plies that there exists a monopoly price for 
every x in X which, for simplicity, we as- 
sume unique. Denote by p(x) the mo- 
nopoly price of firm į at location x, that is, 


m,(x))f(p;,x)}. 


piM(x) = argmax {( p; — 
Pi 


We say that. firm i has a monopoly position 
at location x whenever its monopoly price at 
x does net- exceed the total marginal cost of 
the rival firm, that is, p; M(x) <m (x), i# j. 

Suppose now that firm i does ‘not have a 
monopoly position at x. We say that firm i 
has a cost advantage at location x if its total 
marginal cost is lower than that of its. rival, 
that is, m,(x)<m,(x). Let x be such a 
location and define D(x) as the profit-maxi- 
mizing price at x when firm i cannot charge 
more than m,(x), that is, 


B(x)e€ argmax {(p;- m,(x))f(p;, x); 
Pi 


pi<m,(x)}. 


Without significant loss of generality, we 
may assume that p,{x) is unique. Notice 
that when the profit ( p; — m,(x))f(p,, x) is: 
quasi-concave in p;, p;(x) takes its highest 
possible value, namely px) =m,(x). Oth- 
erwise, the profit is not single-peaked and 
there may be a local maximum at a price less 
than m,(x). 

We claim that there exists an equilibrium 
for the above game in which firm i chooses a 
price schedule given by 


if firm i has a monopoly position 
at x 
if firm i does not have a 
monopoly position at x but 
has a cost advantage 
m;(x), otherwise. 


pi" (x), 


pitt) ={ PG) 


The argument is as follows. Since the mar- 
ginal production cost of firm i is constant 
and since the transportation cost to a point 
is unaffected by transportation to other 
points, it is sufficient to show that, given 


pj*(x), firm i maximizes its profit density at. 
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(almost) every x in X by setting p*(x). We 
have: 

(i) If firm i enjoys a monopoly posi- 
tion at x, it will serve the local market and 
will reach its highest possible profits by 
monopoly pricing since m,(x)< Pi M(x) < 
m (x). 

(ii) If firm i does not have a monopoly 
position but has a cost advantage at x, then 
by pricing at p,(x) it captures the local 
demand, since p,(x)<m,(x) and m,(x) 
<m,(x), (recall that according to our con- 
vention if the two firms quote the same price 
consumers buy from the firm with lower 
total marginal cost) and maximizes its profits 
at x by definition of p(x). . 

(iii) If firm i has no cost advantage at 
x, that is, m,(x) = m,(x), then for any price 
piz mx) the firm has no demand when 
m (x) >m,(x) since firm. j can always un- 
dercut p; or it makes no profit when m,(x) 
=m (x). In any case, firm i earns zero 
profits and pricing at m,(x) 1s optimal. 

Thus, as is often suggested i in the market- 
ing literaturé, p*(x) is set on the basis of 
either demand considerations, or, a combi- 
nation of demand and competition consider- 
ations, or finally, purely cost considerations; 
the dominant consideration being deter- 
mined by the consumer location x. 

The above-described equilibrium is the 
only one of the game. Intuitively, this is easy 


to understand. Indeed, for a given location x . 


in which no firm -hàs a monopoly position, 
Bertrand competition drives prices down to 


the level of the larger total marginal cost, 


max{m,(x),m,(x)}, which then allows the 
firm with the cost advantage, say firm i, to 
charge p,(x). If firm i has a monopoly posi- 
tion then p(x) py obtains; and 
similarly for firm .? 

The equilibrium market price schedule. iS 
then 


p*(x) = min{ p;*(x), p2*(x)} for all xE X. 


PA more technical argument could be given following 
the lines of the proof of Theorem 1 in P. J. Lederer and 
A. P. Hurter (1986), (who consider the case of ‘inelastic 
local demands). 
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That is, p*(x) equals the minimum of the 
monopoly prices, p(x), the constrained 
prices, p,(x), and the maximum of the total 
marginal costs, max{m,(x),m,(x)}-. 

The equilibrium is illustrated in the fol- 
lowing example. 

The set X is a linear segment of length 1; 
firms 1 and 2 are located respectively at 
y,=0 and y, =1; consumers have linear de- 
mand functions 1— p; production costs are 
zero and transportation costs are given by 
tx. For 1/2 <t <2, it is then easy to verify 
that 


1 t 
PiX(x) = pr(x)=5+5% 


for 0 <x < (2t —1)/3t, 


pi*(x) =m,(x) =1(1— x) 


1 
for @=n/asas7 7’ 


A similar argument can be developed for 
pž(-). Figure 1 represents the resulting 
market price schedule. 

Interestingly, we notice that, over a certain 
range of locations ((2t—1)/3t<x<ż} in 
Figure 1), the equilibrium price schedule is 
decreasing in the distance to the firm. The 
reason is that a firm faces fiercer competition 
in remote places—and thus sets lower de- 
livered prices—than it does at home, for it 
has to compete with another firm which is 
closer to these points. This seems to be con- 
firmed by the observations made by Green- 
hut (1981) for whom negatively sloped 
delivered price schedules frequently char- 
acterize oligopolistic firms in Japan and West 
Germany.!° 


10 Greenhut reports that “this type of pricing... wes 
never: found...in the United States. Instead, the 
American firms always charged higher prices to more 
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FIGURE 1. THE HEAVY LINE IS THE EQUILIBRIUM 
MARKET PRICE SCHEDULE 


Proposition 1 states our result. 


PROPOSITION 1: Assume that the inter- 
section of the potential market areas of the 
firms is a nonnegligible set. If there is compe- 
tition in price schedules, then the unique Nash 
equilibrium market price schedule is 


p*(x) 


Obviously, equilibrium prices involve price 
discrimination. In other words, uniform pric- 
ing is never an equilibrium when the potential 
market areas have a nonnegligible intersec- 
tion. If this intersection were to be negligi- 
ble, then the two firms would become spatial 
monopolists. For one particular class of de- 
mand functions, negative exponential, dis- 


= min{ př (x), pž(x)}. 


criminatory pricing boils down to uniform 


pricing. 


distant buyers, or at the limit followed uniform de- 
livered prices over their market space. Quite conceivably 


it is the Robinson-Patman Act that causes the delivered - 


price patterns of American firms to differ from those of 
firms in West Germany and Japan” (see Greenhut, 
1981, p. 84). This suggests that the corresponding in- 
stitutional constraint is binding for many American 
firms. For ‘an illustration, see the simulation made by 
B. F. Hobbs (1986a), of. a deregulated bulk power 
market in the United States. - 
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II. Commitment to a Price Policy 


In this section we consider two-stage games 
in which firms may commit to a particular 
price policy, uniform pricing (U), or may 
not commit at all and stay free to choose an 
unrestricted price schedule (D) at the market 
competition stage (this involves price dis- 
crimination in general). 

In order to make the analysis tractable, we 


-~ will restrict ourselves to simple cases in which 


consumers are uniformly distributed over 
some space X (a segment or a circle) and 
each one of them has an inelastic demand 
for one unit of the good. Attention will be 
focused on subgame-perfect equilibria of the 
two-stage games in which firms anticipate 
the resulting Nash equilibria in prices at the 
second stage when choosing its price policy 
at the first stage. If one firm chooses uniform 
pricing and the other discriminatory pricing, 
there may not be a simultaneous move Nash 
equilibrium (in pure strategies) at the second 
stage. In what follows; we will assume that 
the firm which chooses to price uniformly 
will move first and be the-price leader while 
the other firm will react optimally to the 
leader’s price. This situation fits the single- 
basing point pricing (BPP) system in spatial _ 
price competition and we will see that it has 
a natural interpretation in the context of 
product differentiation. We deal first with 


Spatial price competition and the equi- 


librium analysis of the BPP system, and sec- 
ond with product differentiation and the 
pricing of varieties. . 


A. Spatial Price Competition and Basing 
Point Pricing 


We suppose now that consumers are uni- 
formly distributed with a unit density on the 
interval X = [0,1], with firm 1 located at 0 
and firm 2 at 1. Firms have constant margin- 
al production costs and, without loss of gen- 
erality, let them be 0 and c>0 for firms 1 
and 2, respectively. Transportation costs are 
linear with slope ¢ (t > 0). 


MA model similar in spirit is oa by N. Singh 
and X. Vives (1984). 
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Nash in Prices 


Firm 1 Price Leader 


Firm 2 Price Leader 





Nash in Price schedules 


- FIGURE.2. GAME TREE FOR THE SEQUENTIAL 
GAME WHERE FIRMS May EITHER COMMIT TO 
PRICE UNIFORMLY (U) OR KEEP THEIR FREEDOM 
OF PRICING (D) 


Firms may commit to uniform pricing first 
and then compete in prices accordingly. Four 


possible cases may arise: (U,U), (U, D) - 


(D,U), or (D, D). If both firms choose to 
price uniformly, (U,U), then a Nash equi- 
librium in (FOB) prices obtains at the sec- 
ond stage. If both firms choose to keep com- 
plete freedom of pricing, (D, D), then a Nash 
equilibrium in price schedules obtains at the 
second stage. If firm 1 chooses to price uni- 
formly and firm 2 does not commit, (U, D), 
- then firm 1 will be a price leader and firm 2 
` will react optimally to its price (Figure 2 
depicts the game tree). 

This is a natural competitive view of the 
BPP system with a single-basing point (in 
which firm 1 is located at y, = 0). The leader 


announces a uniform base price, and the- 


price the consumer pays is just the base price 
plus the transportation cost from 0 to’ the 
location of the consumer no matter what 
firm serves the consumer. Given the base 
price set by the leader, firm 2 then just 
undercuts the corresponding full price wher- 
ever possible. In other words, the market 
area of firm 2 is defined by the set of loca- 
tions for which firm 1’s full price is larger 
than the marginal production and transpor- 
tation cost of firm 2. This is so because firm 
L is the first mover so that, for any posted 
price p,, firm 2 can always capture the de- 
mand on {x E€ X; P,+tly,-x|>ce+tly,—- 
x|} by selling to consumers at xe—below 
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=U 


0 X | 1 


FIGURE 3. SINGLE-BASING POINT PRICING WITH 
BASE AT 0. THE HEAVY LINE IS THE FULL MARKET 
PRICE p, + tx. THE INTERSECTION WITH THE 
TOTAL MARGINAL COST OF FIRM 2 DETERMINES 
X, THE MARKET SHARE OF THE LEADER 


firm 1’s full price (see Figure 3 where the 


market areas of firms 1 and 2 are given by 
[0,x] and [x,1], respectively, when c= 0).’* 
Firm 1 is, therefore, a price leader that sets a 
uniform FOB price and firm 2 reacts opti- 
mally to the leader’s base price by price 
discriminating. The case (D,U) is similer. 
We have thus that the mixed cases (U, D) 
and (D,U) represent single BPP equilibria 
with base points 0 and 1, respectively. Oar 
approach results in separated market areas 
and, therefore, no cross-hauling occurs, that 
is, there is no location where two-way trade 
is observed? > l 

We would like to examine the stability of 
basing point pricing in our competitive con- 
text. In particular, we would like to knew 
whether BPP can emerge as an equilibrium 
of our two-stage game. 


12 Notice that the way demand is allocated between 
firms in the event of a price tie has been slightly 
modified with respect to the convention made in Section 
I where it was assumed that customers were assigned 
to the firm with the cost advantage. 

13In practice, however, market areas are not so clearly 
delineated as in our competitive interpretation of BPP 
and cross-hauling may occur. This observation already 
suggests that the actual implementation of BPP may not 
be consistent with vigorous price competition since 
cross-hauling implies that firm 2 does not fully exploit 
its cost advantage with respect to the price set by firm 1. 
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In order to find the subgame-perfect equi- 

libria of our game we compute the firms’ 
payoffs in each of the four possible situa- 
tions. The cases (U,U) and (D,D) are 
standard and we will review them very 
briefly. We will assume that t>c to ensure 
that firm 2 (the high-cost firm) is not priced 
out of the market. . 
(U,U): The market boundary for the two 
firms is given by the location x of the con- 
sumer who is indifferent between buying 
from either firm: p,+tx=p,+t0-— x), 
from which it immediately follows that x = 
(pa — py +t)/2t. As consumers are distrib- 
uted with a unit density, profits of firm 1 are 
given by 7,=p,x and those of firm 2 by 
m = (p,—c)(1— x). The unique pair of 
equilibrium prices is obtained from the first- 
order conditions as 


Ph += 
A ene co abate E 
rae 


yielding market areas 


Loe 1 E 
5 61’ 2 5) 


and equilibrium profits 


1 c\? 1 c2 
—|t+ t-—| |. 
= T zl 4 
(D,D): If both firms compete in price 


schedules, the equilibrium price schedule 
p*(x) is max{tx,c+?1(1—x)}, with x€ 


[0,1], since localized Bertrand competition: 


drives prices down to the higher total mar- 
ginal cost (see Proposition 1). The market 
boundary is given by x* =1/2+ c/2r, while 
equilibrium profits are 


m= f" [e+:(1- x)= 1x] dx 

1 2 
=— (c+ 

ze t) 


T = [ils —(c+t(1—x))] dx. 


for firm 1, and | 


l-e} 
= —{ f} — 
as 


for firm 2. 
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(U, D): Here the efficient firm is the leader 
and prices uniformly at p,. The market 
boundary x is determined by p, + tx=c+ 
t(1— xX), which yields x=(t+c-— p,)/2t, 
since the optimal response of firm 2 is to 
match firm 1’s full price p, + tx, whenever 
possible, that is when p; +tx>e+t0— x). 
Profits of firm 1 are given by 7, = p,x and 
the optimal price for firm lis p,*=t+c/2 
with associated market boundary x*= t + 


c/4t, yielding profits of (t+c)*/8t. The 


equilibrium price schedule of firm 2 is p}(x) 
= max{ př + tx,c+it(1~-x)} and the equi- 
librium profits are 


m= fi [Site (e+ 10 Dá 


(3: — c) 
lor 


(D,U): We have now that the inefficient. 
producer (firm 2) prices uniformly and is the 
price leader. A symmetric argument yields a 
market boundary ¥ = p, + 1/2t, an optimal 
price for firm 2 equal to t + c/2 with associ- 
ated equilibrium profits (t—c)*/87. Equi- 
librium profits for firm 1 are (3z + c)*/16r. 
Table 1 summarizes the payoffs for the firms. 
It is clear from the table that to keep 
pricing freedom and to price discriminate is 
a dominant strategy for. any firm no matter 
the difference in the production costs of the 
firms (provided that c <t). Commiting to 
uniform pricing is, therefore, a dominated 
choice. Preposition 2 states the result. 


PROPOSITION 2: In the sequential com- 
mitment game, choosing the price discrimina- 
tion policy is a dominant strategy for any firm 
and, consequently, (D, D} with resulting 
market price schedule -p*(x) = max{tx,c+ 
t(1—x)} is the unique subgame-perfect equi- 
librium. 


Proposition 2 says that no firm, not even 
the more efficient one, wants to be the price 
leader taking as basing point its location 
and, therefore, single BPP is not a stable. 
configuration since it is not an equilibrium 
of our two-stage game. This suggests the 
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TABLE I — SUMMARY OF FIRMS PAYOFFS 
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_ hypothesis that BPP cannot be explained in 
the context of a noncooperative model in 
which firms can choose their price policy 
and in which there is no repeated competi- 
tion. Our analysis thus contrasts with the 
view (see, for example, D. H. Haddock, 1982) 
that BPP is fundamentally “competitive” and 
suggests that theoretical explanations of BPP 
should consider its role as a coordinating 
and collusive device (see Scherer, 1980, and 
G. Stigler, 1949). Nevertheless, our hypothe- 
sis will obviously not hold when BPP coin- 
cides with the discriminatory solution. This 


would be the case, for example, when firm 1- 


has a second plant established next to firm 2 
at location y, =1 and both firms are equally 
efficient. Indeed, in the region where no firm 
has a cost advantage, competition would 
drive prices down to total marginal cost, 
while in the region in which firm 1 has a cost 
advantage, the delivered price will be equal 
to the total marginal cost of firm 2, that is, 
the equilibrium market price schedule would 
be given by t(1— x) for 0 < x <1. It is then 
clear that the above solution corresponds to 
BPP with a single-basing point at y, =1. 

In the symmetric case where firms are of 
equal productive efficiency, c= 0, we have a 
typical Prisoner’s Dilemma situation since to 
price discriminate is a dominant strategy but 
firms would make more profits by pricing 
uniformly.4 In the (U,U)-case each firm 


14 This result holds in various models: linear demand 
and endogenous location (A. Kats, 1987) and product 
differentiation modeled by the logit (S. P. Anderson 
et al., 1987). Notice, however, that discriminatory pric- 
ing may yield higher profits than uniform pricing when 
firms have monopoly positions in some large enough 
segments of the market. 


earns t/2, whereas in the (D, D)-case each 
firm earns ¢ /4. Consumer surplus is larger in 
this latter case since the full price at x is 
given by p?(x) = max{ tx, t(1— x)}, whereas 
in the (U, U)-case the uniform price is ¢ and, 
therefore, the full price at x is given by 
p(x) = min{t + t&x,t+t(1—x)}, which is 
sicily larger than p”(x) for 0< x <1: each 
consumer in ]0,1[ is, therefore, better off 
under discriminatory than. uniform gor 
while consumers located at x = 0 and x= 
are indifferent (see Figure 4). Note sonatas 
less that total surplus is equal in both cases; 
the pricing policy only affects the distribu- 
tion of surplus between firms and con- 
sumers. To check our claim. suppose that 
consumers have a (high enough) reservation. 
price v (v > 31/2) and that the utility pro- 
vided by the consumption of one unit of the 


_good equals v minus the full price paid by 


the consumer. We have then that total sur- 
plus in the market is v —1/2 in both cases, 
the differences between the reservation price 
and the transportation cost of the consumer 
located in the middle of the segment. 
Imagining that location 0 corresponds to 
Pittsburgh and location 1 to Chicago, the 
case (U, D) would represent the Pittsburgh- 
plus system implemented until the mid-1920s' 
in the U.S. steel industry. After that period, 
several basing points were introduced involv- 
ing, among others, both Pittsburgh and 
Chicago. Superficially, the (U, U )-case could: 
then be viewed as a very simplified version 
of the multiple-basing point system with two 
basing points at locations 0 and 1. Actually, 
this turns out not to be true as this system is 
always associated with the so-called “align- 
ment rule” (see Phlips, 1983, ch: 1, and 
Scherer, 1980, ch. 11).-According to this rule,. 
a firm will always accept to sell at the lower 
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0 1/2 1 


FIGURE 4. THE HEAVY LINE IS THE MARKET 
EQUILIBRIUM PRICE SCHEDULE WITH 
DISCRIMINATORY PRICING, 
pP(x) = max{ tx, (1— x)}. 

THE DOTTED LINE CORRESPONDS TO THE 
UNIFORM PRICING CASE, 

p(x) = min{ (1+ x), t(2— x)}. 


full price so that firms quote the same de- 


livered price to everyone at each location 
(provided that this price is large enough for 
the firm to cover its marginal cost). Let us 
assume, for. simplicity, that c=0 so that 


both firms are equally efficient. Then, if firms. 


1 and 2 charge base prices p, and p}, we 
can see in Figure 5 that customers located in 
[x,, x2] may pass orders to either firm since, 
by assumption, they both set the same de- 
livered price at x €[x,,x,]. As any assign- 
ment rule is a priori arbitrary at this stage of 
the analysis, we may follow A. Smithies 
(1942) and suppose that firms equally share 
the local market in the interval [x,, x,]. In 
this case, it is readily verified that, at the 
Nash equilibrium in base prices, both firms 
charge a base price that is just equal to the 
common equilibrium price arising in the 
(U, U }-case, that is, př = p* =t. However, 
because of the existence of cross-hauling over 
[x,, x,], the corresponding equilibrium prof- 
its are lower and given by ?t. It is interesting 
to observe that these profits are still larger 
than those earned at the noncooperative 
equilibrium of our two-stage game (D, D), 
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FIGURE 5. MULTIPLE-BASING POINT PRICING 
WITH BASES AT 0 AND 1. THE HEAVY LINE 
REPRESENTS THE DELIVERED PRICES FACED 
BY CONSUMERS 


but lower than those obtained at the “coop- 
erative” solution (U,U). What Smithies’ ap- 
proach leaves unexplained is the market 
sharing in the interval [x], x,] since, accord- 
ing to our results, firms have a strong incen- 


. tive to price discriminate. Market sharing in. 


the commen area [x,, x,] gives the multiple 
BPP a noncompetitive flavor. 


B. Product Differentiation and the 
Pricing of Varieties 


Consider consumers distributed uniformly 
over the unit circle with firms 1 and 2 in 
arbitrary locations, the shortest arc distance 
between them being s (that is, s < 1/2). In 
Figure 6, firm 1 is located at x = 0 and firm 
2 at x =s. Suppose that firms have no pro- 
duction costs and that transportation costs 
are quadratic with coefficient ¢ and no linear 
term. (As explained in Section I, here trans- 
portation costs will be the costs associated 
with transforming a base product into a 
variety or specialized product.) 


15 However, Smithies is probably right when ke claims 
that this system is far from complete agreement since 
profits are lower than in the second-best (U,U)-case. 
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FIGURE 6. FIRM 1 Is LOCATED AT x = 0, Firm 2 
ATX™ 5 


In the situation we have in mind each firm 
produces a base product, corresponding to 
its location in product space (the circle), and 
at the first stage it has to decide whether to 
(potentially) offer the whole array of varie- 
ties and price discriminate or just to offer the 
base product and price uniformly therefore. 
In the latter case the supply of specialized 
- varieties is left to outside independent pro- 
ducers which, we will assume, price competi- 
tively at cost. In any case, we assume that 
the costs of redesigning the base product 
increase quadratically with the distance at 
which the variety chosen is located. The 
first-stage choice could also be interpreted as 
a decision as whether to integrate forward or 
not. The base product could be a base chem- 
ical or steel and the varieties the specialized 
chemicals or steels. Whatever the interpreta- 
tion, if a firm chooses to produce only the 
base product, then it will choose a uniform 
price, and if it chooses to offer the array of 
varieties, it will choose a price schedule when 
the market stage comes. As: before we as- 
sume that..in the. mixed cases (U, D) or 
(D,U) the firm.that prices uniformly moves 
first- and therefore Figure 2 represents the 
game tree of our game; This may come about 
because this firm may need to advertise its 
price in order to get any sales (put advertise- 
ments in the newspapers, for example), 
whereas the price-discriminating firm may 
just announce that it will meet the competi- 
tion (in any case to announce the whole 
price schedule in an intelligible way may be 
too complex and costly due to the large 
number of varieties). 
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TABLE 2— FIRM 1’s PROFITS 


IN U D 


U Fs(l—s)t is(l—s)t 
D - Żs(l- s) is(1- s) 


It is a simple exercise to find the second- 
stage equilibria for the different cases. Note 
that since transportation costs are quadratic 
(with no linear term) an equilibrium in prices 
will always exist in the (U, U )-case whatever 
the locations of the firms. In the Appendix 
we provide the computations that lead to the 


. profits of firm 1 in the four cases given in 


Table 2 (profits of firm 2 have similar ex- 
pressions). 

As before, to choose the price-discriminat- 
ing strategy is dominant for any firm in the 
circle model with quadratic costs. No firm 
wants to produce only the base product 
whatever the rival firm strategy is. It always 
pays to offer the whole array of varieties and 
let the market decide which ones will be 
effectively produced by each firm. As in the 
previous models, price discrimination gives 
more flexibility to a firm to respond to any 
potential strategy of the rival. A product 
proliferation strategy (in terms of horizontal 
differentiation) can thus be seen as an at- 
tempt by a firm to secure a flexible position 
for the ensuing price competition. 

In fact we have checked that the same is 
true in a unit-segment model with quadratic 
transportation costs if the firms are symmet- 
rically located. The payoffs to firm 1 are 
given by Table 2’s dropping the common 
terms s(1—s)t. If firms are asymmetrical- 
ly located in the segment, then (D, D) is 
still the unique subgame-perfect equilibrium 
of the two-stage game but it is no longer 
necessarily a dominant strategy equilibrium. 
Going back to Table 2, we observe that, as 
in the location model considered in Section 
III, Part A, the firms face a Prisoner’s Di- 
lemma-type situation with higher profits in 
the (U, U)-case whereas the equilibrium dic- 
tates (D, D). Total surplus is equal in both 
situations and therefore, consumer surplus is 
higher with price discrimination and the two 
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firms (potentially) a the whole array 
of: varieties. 


IV. Concluding Remarks 


-= We have examined the implications of let- 
ting firms choose their price policy in the 
context of a spatial competition model with 
given locations for firms. Either firms choose 
simultaneously price policy and actual prices, 
or firms may commit to a certain policy 
(uniform pricing) before. the actual price 
competition takes place. The general conclu- 
sion is that there is a robust tendency for a 
firm to choose the discriminatory policy since 
it is more flexible and does better against 
any generic strategy of the rival, although, as 
we have seen in the models of Section HI, 
firms may end up worse off than if they 
choose to price uniformly. 

Furthermore, in those models, prices that 
consumers paid under uniform pricing were 
higher than under discriminatory pricing. 
This is not totally surprising: denying a firm 
the right to meet the price of a competitor 
on a discriminatory basis provides the latter 
with some protection against price attacks. 
The effect is then to weaken competition, 
contrary to the belief of the proponents of 
naive application of legislation prohibiting 
price discrimination like the Robinson-Pat- 
man Act in the United States, or similar 
recommendations of the Price Commission 
in the United Kingdom. Actually, as. ob- 
served by E. M. Hoover, 


The difference between market compe- 
tition under FOB pricing (with strict- 
ly delineated market areas) and un- 
der discriminatory delivered pricing is 
something like the difference between 
trench warfare and guerilla warfare. In . 
the former case all the fighting takes . 
place along a definite battle line; in the 
second case the opposing forces are 
intermingled over a broad area. , 
[1948, p. 57] 


Our results are short-run results since both 
the location and the. number of firms are 
given. We know that the choice of a particu- 


lar price policy leads to different long- 


run equilibrium patterns (see, for example, 
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Greenhut et al., 1987, Part II). When policy 
and prices are chosen simultaneously, Prop- 
osition 1 (that can be generalized to the case 
of any number of firms) indicates that, at the 
long-run equilibrium, firms will choose to 
price discriminate in the absence of institu- 
tional constraints. Thus, at the long-run 


equilibrium, uniform pricing would not be. 


observed. P. J. Lederer and A. P. Hurter 
(1986) have shown that, with perfectly 
inelastic demand, two price-discriminating 
firms will locate in order to minimize total 
transportation costs. In a free-entry context, 
the configuration of firms minimizing total 
production and transportation costs corre- 
sponds to a long-run equilibrium (see W. B. 
MacLeod et al, 1985): Furthermore, in a 
free-entry, zero-profit equilibrium with linear 
demand, B. F. Hobbs (1986b) shows that 
welfare under discriminatory pricing is higher 
than under mill pricing for a wide range of 
fixed cost values.'© These results, together 
with ours, point to the social desirability of 
price discrimination in spatial competitive 
markets. However, more work is called for 
before having robust policy-oriented recom- 
mendations. 

Our analysis has also helped to clarify 
some issues related to standard business 
practices. With respect to geographical pric- 
ing policies, the tendency toward price dis- 
crimination makes in general the basing point 
system unstable since no firm, not even a 
very efficient one, would like to commit to 
uniform (FOB) pricing. Therefore, if the sys- 
tem is observed in practice, most probably it 
is because it serves as a coordinating or 
collusive device in a situation of repeated 
competition. With respect to pricing in a 
product-differentiation context, the link be- 
tween pricing policies and product strategies 
has been highlighted, noticing that for a firm 
to be able.to price discriminate it must offer 
a band of varieties. Since it always pays to 
price discriminate, this may explain in part 
the observed change of firms’ strategies from 


16 Like most models of spatial monopolistic competi- 
tion, Hobbs assumes that firms are equally spaced. 
However, no justification is provided for that property. 
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producing a single-standarized product to 
offering. a whole spectrum of options. 

Much work needs to be done to gain a 
solid understanding of current business pric- 
ing policies. Ours is only a first attempt and 
an illustration of how simple game-theoretic 
techniques may help to illuminate the issues 
involved.*? : 


APPENDIX 


Assume that locations (x) along the circle 
of unit length are measured in a trigonomet- 
ric manner. Firm 1 is at x = 0 and firm 2 at 
x=s with 0 <s <1/2. 

(U,U): Consumers are indifferent between 
purchasing from either firm at points x= 
(pa— pı +ts’)/2ts and Y= p,— pi + t(1- 
s*)/2t(1— s). Consequently, profits of firm 
1 are 7, = p,(1— ¥ + x) and profits of firm 2 
are = p,(y—<x).The unique price equi- 
librium is given by (ts(1—s), ts(i—s)), 
yielding equilibrium profits (ts(1 — s)/2, ts(1 
—s)/2). 

(D, D): If both firms price discriminate, it is 
readily verified that the equilibrium price 
schedule is given by : 


(a1) p*(x) 


max { 1x?, t(x — s)'} 
for 0 s x <1/2 

max { t(1—x)*, t(x- sy} 
for 1/2 < x <1/2+ s 

max{1(1— x)’, t(1-x+s)} 
for 1/2+s <x <1. 


The market boundaries are given by x = s/2 
and y=1/2+s+5s/2, whereas the equi- 


17 Many other relevant issues have been left out. For 
example, we have considered complete information 
models (for models with informed and uninformed 
buyers, see, for example, S. Salop and J. Stiglitz, 1977, 
and M. L. Katz, 1984) and we have ignored the possibil- 
ity of nonlinear pricing (see D. Spulber, 1981, for a 
study of nonlinear pricing in a spatial context). 
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librium profits are 


(A2) m= fT p*(x)- 0? de 


+f, [rozaa 


ts(1—s) 
= ET 
similarly, 
| ts(1—s 
(A3) Ma Fe ee) š 


4 


(U, D): Firm 1 is the leader and prices uni- 
formly at p,. Given p,, firm 2 sets a price at 
x which is equal to the maximum of firm 1’s 
full price at x and firm 2’s transportation 
cost to x. Accordingly, the market boundaries 
are as follows: (i) for p,<ts”, we have 
X= (— p, + ts?)/2ts and y= p;+t(1-— 
$)?/2t(1 — s); (ii) for ts? < p, < ts(1— s), we 
have X=— p,t+ts*+2ts)/2ts and y=y 
(when p,>¢s(1—s) and all consumers buy 
from firm 2). Firm 1’s profits are respective- 
ly defined by m=p,0—- y+) and m= 
py(x— y). Ax x=x+1, the expression of 
the profit function is uniquely determined 
and the profit-maximizing price of firm 1 is 
py =ts(1— s}/2. The corresponding de- 
mand is 1/4 and the equilibrium profits of 
firm 1 are ts(1—s5)/8. For firm 2, the equi- 
librium price schedule is given by 


(A4)  p2*(x) 

max{ pit tx?, t(x—s)},. 
for 0 < x <1/2 

‘ 2 2 

max{ p, +1- xy, t(x- s) ; 
for1/2<x<1/2+s 

max { pittt(i—-xy’, t(1-x+s)}, 
for1/2+s<x<l 


and the equilibrium profits are 
(A5) m= [ po*(x)- tx] dx 
0 


de f "| py*(x)- t(1— x)" ax 
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or 
m= [El p(x) l- x] ax, 
which are both equal to 


2ts(1—s). 


(D, U): This is perfectly similar to the above 
one (up to a rotation of 1 — s and a permuta- 
tion of firms’ names). Equilibrium profits are 
therefore 


is(1—s) 


9 
—ts(1—s) and a 


16 


T= 
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Will Share Contracts Increase Economic Welfare? 


By RUSSELL COOPER* 


This paper denelops a two-sector model with imperfect competition in order to 
explore the positive and normative aspects of the share system advanced by 
Weitzman in his book. In this model, the degree of competitiveness is measured by 
a parameter 4= [(F —1)/F], where F is the number of firms in each sector. 
With fixed-wage contracts, sector-specific shocks generate aggregate fluctuations 
in employment and output through a multiplier effect. Introducing share contracts 
will not yield a Pareto-dominant allocation unless the share parameter is exactly 
equal to n. When the share parameter equals ‘n, welfare is increased. Thus to reap 
the benefits of introducing share contracts requires rather exact information on 


the competitiveness of the economy. 


In a series of recent publications, Martin 
Weitzman (1983-1985) has strongly advo- 
cated the construction of a system of share 
contracts to mediate transactions in the labor 
market. Under such a system, workers’ com- 
pensation would automatically fall with in- 
creases in employment. These contracts, 
Weitzman argues, would provide the correct 
incentives at the microlevel, so that workers 
and firms would act to reduce macroeco- 
nomic fluctuations. Weitzman (1 sald Says 
that, 


The lasting solution to stagflation re- 
quires going inside the workings of a 
modern capitalist economy and cor- 
recting the underlying structural flaw 
directly at the level of the individual 
firm by changing the nature of labor 
remuneration. An alternative payment 


*Department of Economics, College of Business Ad- 
ministration, University of Iowa, Iowa City, Iowa 52242. 
This paper draws on a series of conversations with 
colleagues at Yale University as well as the spirited 
discussion during a conference held at Yale on Martin 


Weitzman’s The Share Economy. The conference pro- | 


ceedings are contained in Andrew John and William 
Nordhaus (1986). I am grateful to Andrew John, Bill 
Nordhaus, Bruce Smith, Martin Weitzman, John Taylor, 
and anonymous referees for helpful comments and 
suggestions on this paper. I thank seminar participants 
at the 1985 NBER Summer Institute, the NBER Con- 
ference on “Keynesian and Classical Economics After 
50 Years” and Purdue University for comments. All 
errors in analysis and interpretation are mine alone. 
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system where it is considered perfectly 
normal for a worker’s pay to be tied to 
an index of the firm’s performance, say 
a share of its revenue or profits, puts in 
place exactly the right incentives auto- 
matically to resist unemployment and 
inflation. (Weitzman, p. 3]. 


The response to’ this challenging proposal 
has been mixed. At one extreme; The New 
York Times, in an editorial entitled, “Best 
Idea Since Keynes,” extolled a number of 
virtues associated with Weitzman’s proposal. 
The Times warned that “ideas that promise 
so much usually succumb to general skepti- 
cism,” and noted that “the idea needs test- 
ing for analytic errors and practical ex- 
amination...” 

The present paper is an attempt in that 
direction and analyzes an explicit model 
economy for the purposes of comparing and 
contrasting the positive and normative prop- 
erties of the two compensation schemes 
highlighted in Weitzman’s work: a fixed-wage 
system and a share system.' The basic struc- 


1 Weitzman (1985) also seeks to provide a more de- 
tailed discussion of the merits of a share system. Our 
papers share the goal of attempting to further explicate 
Weitzman’s {1984) arguments for a share economy. The 
models used in the analyses differ in important and 
interesting ways. In general, the stress in the present 
paper is at the microeconomic level whereas the analysis 
in Weitzman (1985) is more aggregate in nature. There- 
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ture of the model reflects my interpretation 
of the fundamental aspects of a share sys- 
tem. This interpretation of Weitzman’s argu- 
ment is set forth in the next section of this 
paper. This paper is not an attempt to for- 
malize each and every element of Weitzman’s 
argument. 

The structure of the model economy em- 
phasizes the interactions across the sectors 
of a two-sector economy. Introducing share 
‘contracts into one sector changes the re- 


sponse of that sector to adverse shocks and - 


alters the nature of the interaction between 
the sectors. In some cases, the presence of 


share contracts creates price fluctuations in- 


place of the quantity fluctuations prevalent 
in economies with predetermined wages. 
Proposition 1 outlines conditions under 
which quantity fluctuations in one sector are 
reduced by the introduction of share con- 
tracts in-the other sector. 

The main result of the paper concerns 
conditions under which the introduction of 
_ share contracts in one sector of the economy 
increases the welfare of all agents. Proposi- 
tion 2 of the paper shows that it is possible 
to construct a share contract that yields an 
allocation weakly Pareto dominating that is 
obtained under a wage system. This result is 
supportive of Weitzman’s argument that the 
introduction of a share system can be benefi- 
cial. However, Proposition 2 indicates that 
the share contract which leads to this weakly 
Pareto superior outcome is very special. That 
is, there is only one share contract which can 
balance the gains and losses to the various 


an 


fore, this paper provides more details on the interac- 
tions across sectors of the economy under alternative 
compensation schemes. This is*particularly important 
given that this paper investigates the impact of share 
contracts in some but not all sectors of the economy 
. whereas Weitzman (1985) considers share contracts in 
- all sectors. Further, the welfare analysis in this paper is 
at the individual level rather than at the’ level of aggre- 
gate variables as in Weitzman (1985). This pérmits a 
more.complete evaluation of the costs and benefits of a 
share system as well as a sharper characterization of the 
circumstances under which share contracts yield Pareto- 
superior outcomes. Other differences and similarities 
- between the models will be brought out in the text when 
appropriate. ) 
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groups of agents in the economy from the 
introduction of: share contracts. This result 
contrasts with that reported in Weitzman 
(1983,1984) by placing strict conditions on 
the parameters of a share system. — 

The formal model is presented and ana- 
lyzed in Section II and its welfare implica- 
tions are displayed in Section III. Section IV 
contains some critical comments on the ex- 
ercise performed in this paper and some 
ideas for future research in this area. 


I. Overview and Interpretation of the Model 


This section provides an intuitive discus- 
sion of the arguments which Weitzman ad- 
vanced in favor of the share system. The 
starting point of the analysis is Weitzman’s 
view that the predominant mode of labor 
transactions predetermines the worker’s wage 
(in terms of the numeraire) and allows the 
firm to choose employment levels. Weitzman 
terms this structure a wage system. Even 
though the wage rate is influenced by com- 
petitive forces, ex ante, it is assumed to be 
inflexible ex post. Hence, any unforseen dis- 
turbances to the economy affect the level of 
employment but not wages. Through the cir- 
cular flow of income, a multiplier effect arises 
which exacerbates the real effects of an ini- 
tial shock. Weitzman (1984) contends that, 


The current wage system of compen- 
sating labor is a perilous anachronism 
that needs to be replaced. For when a 
contractionary impulse hits, not only is 
the initial response of a wage economy 
to throw people out of work, but a 
wage system can deepen a recession, 
multiplying its adverse consequences 
until the economy is trapped in a vi- 
cious cycle of persistent involuntary 
underutilization of the major factors of 
production. This public cost of the 
wage system—its “macroeconomic ex- 
ternality” of misbegotten unemploy- 
ment spawning further unemployment 
—is a pollution-like consequence that 
private agents have little incentive to 
consider. [ Weitzman, p. 46] 


Based on this argument, Weitzman pro- 
poses the introduction of share contracts. In 
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its simplest form, a share contract is char- 
acterized by two parameters: a constant 
transfer term (@) and a share coefficient (A). 
The contract also specifies some index of 
firm activity such as profits per worker, reve- 
nues per worker, etc., to which compensation 
is linked.2 This index is assumed to be a 
decreasing function of the level of activity at 
the firm so’ that compensation per worker 
falls (assuming A > 0) as the.firm expands. 
Under either of these compensaticn systems, 
firms are given the latitude of choosing em- 
ployment, ex post. 

In a world of certainty, both of these 
compensation schemes can be shown to sup- 
port the same labor allocation (see Propasi- 
tion 1, Weitzman, 1983). However, there. is a 
critical difference between the two systems. 
In a wage system, the labor market equili- 
brates at zero excess demand. In a share 
system, however, firms offering share con- 
tracts have an incentive to increase their 
work force further (at the equilibrium allo- 
cation) to take advantage of reductions in 
average wages associated with higher-em- 
ployment levels. However, firms are pre- 
vented from expanding in this way by 
the existence of competing offers by other 
firms wishing to employ labor. Hence, as 
Weitzman puts it, share firms are in a state 
of excess demand for labor in the certainty 
equilibrium of the share economy (Section II 
elaborates on this point). 

Because of this excess demand property, 
the share economy operates quite differently 
in the face of unanticipated fluctuations in 
demand. Since share firms are in a state of 
excess demand for labor, they are willing to 
- employ those workers laid off by wage firms. 
This reduces fluctuations in employment and 
will eliminate the employment effects of the 
smaller shocks altogether. Weitzman (1984) 
argues that, 


A share system looks very much like a 
labor shortage economy. Share firms 


*Weitzman (1985) focuses on profit-sharing schemes 
while the analysis here is mainly devoted to revenue- 
sharing schemes. Weitzman (1983) discusses a broad 
range of alternative compensation schemes. 
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ever hungry for labor are always on the 
prowl—cruising around like vacuum. 
cleaners on wheels, searching .in nooks _ 
and crannies for extra workers to pull ` 
in at existing compensation parameter 
values. Such an economy inherently re- 
sists recession. [Weitzman, p. 98] 


The upshot of this comparison is that a 
share economy is better able to absorb shocks 
without causing unemployment in labor 
markets. This, Weitzman argues, means that 
a share system socially dominates a wage 
system. Weitzman acknowledges. that the 
wage system may privately dominate the 


: share system for workers and firms so that a 


tax and transfer system will be necessary to 
induce those agents to trade labor services 


‘through socially superior share contracts. — 


In evaluating this argument, a number of 
issues come to mind. What is the macroeco- 


nomic externality that Weitzman refers to in 


his discussion of the wage system? Under 
what conditions and by what criteria will a 
share system dominate a wage system? == 

This paper addresses these points. The 
model outlined in Section II focuses on the 
interaction between agents in a multisector 
imperfectly competitive economy. This econ- 
omy exhibits a “macroeconomic externality” 
in that actions taken in one sector of the 
economy directly influence the welfare of 
agents in other. sectors. This economy also 
exhibits the multiplier property that Weitz- 
man notes in his characterization of the wage 
system so that sector-specific shocks create 
aggregate fluctuations. Finally, the multisec- 
tor setting allows one to evaluate the exter- 
nal benefits of introducing share contracts in 
a subset of the sectors. With regard to a 
welfare criterion, this paper focuses on the 
welfare of individual agents under alterna- 
tive compensation. schemes. 

The main result in the paper is that the 
introducticn of a share contract for one sec- 
tor of the economy can support an allocation 
which weakly Pareto dominates that ob- 
tained under a wage system. A characteriza- 
tion of this share contract is provided in the 
paper. The key point is that by stabilizing 


output and employment in one sector, an 


appropriately designed share contract re- 
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duces (but does not necessarily eliminate) 
the spillover effects across.sectors. As acon- 
sequence, aggregate fluctuations arising from 
sector-specific shocks are reduced. The cost 
of stabilizing output is that wages and prices 
fluctuate more in the presence of share con- 
tracts. Hence, workers in a share system face 
more risk in their compensation.: Nonethe- 
less, it is possible to design a share contract 
in which the benefits of quantity stabiliza- 
tion exceed these costs. 

Other than attempting to explicitly model 
Weitzman’s “macroeconomic externality,” 
the model follows the assumptions in his 
earlier papers. In particular, the wage system 
is taken as a characterization of current labor 
market relations. Thus we do not provide a 
microeconomic rationale for the wage sys- 
tem. The potential problems with this ap- 
proach are discussed in Section HI. In 
addition, Weitzman views shocks to the 
economy as being totally unforeseen’ by 
agents. We comment on the ee of 
is restriction as well. 


II. The Basic Model 


The modeling approach taken here to 
compare wage and share systems draws on a 
series of recent papers by Oliver Hart, 1982; 
Weitzman, 1982, 1985; Walter Heller, 1986; 
D. John Roberts, 1984; and Russell Cooper 
and Andrew John, 1987. These models, in 
one way or another, stress the importance of 
imperfect competition in understanding cer- 
tain key Keynesian features including multi- 
ple equilibria, inefficient allocations, and 
multiplier effects. Crucial to these model 
economies is the circular flow of income 
created by specifying particular patterns of 


production and consumption in a multi-. 


sector economy.’ In particular, producing 


>This multisector setting is common to models of 
, coordination failures referenced above: The key feature 
of these models is that quantity decisions by firms in 
one sector depend on the quantity decisions of firms in 
the other sector. These interactions arise because goods 
are normal so that income generated in one sector is 
spent on another. A one-sector: version of the model 
would miss these interactions and would not allow an 
evaluation of the effects of alternative compensation 
schemes in one sector on the other sector(s). 
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agents are viewed as specialists in their pro- 
duction activity and generalists in consump- 
tion. These two ingredients—imperfect com- 
petition and a circular flow of income—lead 
to situations in which quantities fluctuate 
widely relative to prices and in which multi- 
plier effects tend to propagate shocks at the 
microlevel. We specify a model of this type 
below to capture the “macroeconomic exter- 
nality” implicit in Weitzman’s discussion. 

To simplify matters, we consider an econ- 
omy with two sectors indexed by /=1,2 
producing distinct commodities. In each sec- 
tor, there are F firms indexed by f= 
1,2,..., F. The number of firms in each sec- 
tor is: fixed exogenously. There are also 2N. 
identical workers who can work in either of 
the two sectors. Assume there is a total of 
three commodities in the economy: the two 
produced goods and one nonproduced com- 
modity. The nonproduced commodity could 
be viewed as a proxy for money but, given 
the static nature of the model, such an inter- 
pretation could be misleading.* The nonpro- 
duced good will serve as numeraire. 

Each firm is endowed with m units of the 
nonproduced good and has, at its disposal, a 
linear technology converting labor into out- 
put ona one-for-one basis. Letting the sub- 
script “fi” denote. firm f of sector i, profits 
for this firm (7,;) are given by 


Mg = (P; g w)4yi= (p:— w )Li;. 

Here p; and w are the sector output price 
and wage respectively, qy; is the firm’s out- 
put, and l; is the level of employment. 

The firm (equivalently its owner) spends 
its total income: of 7,,+m on two com- 
modities: the ise ‘good (m) and 
the produced good from the other sector 
(c_,;). The firm’s preferences are given by 
U(c% ym *), where 0<a<1 and U(-) is 
strictly increasing. Firm’s demands for c_ 


“The nonproduced good creates a leakage out of the 
circular flow of income so that a locally unique equi- 
librium will occur. Dynamic generalizations of this 
framework may provide the required environment to 
generate a role for savings and a demand for money to 


‘serve as this leakage. 
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and m are 
“A 
C” a + m:;), 


m= (1—a)(%,+m;,). 


Here, as stated above, the subscript in c_, 
and p_, refers to, the sector in which the 
firm is a consumer. This structure of produc- 
tion and consumption highlights the circular 
flow of income and expenditures. For now 
we set m,=m for i=1,2, so that the econ- 
omy is symmetric. l 
Workers are endowed with a unit-of leisure 
time that they supply inelastically to the 
firm. An employed worker-in sector i re- 
ceives compensation w and consumes some 
of the nonproduced good and some of the 


good produced in the other sector. This. 


worker’s preferences are represented by 
V(c8 mE) where V(-) is. strictly increasing 
with 0 < 8 <1. The demand functions are 
B. 
==, 


P -i 
Í 


c 


= m=(1—B)w. 
An unemployed: worker receives zero com- 
pensation’ and has utility of V(0)=0. - 

With this structure of preferences, endow- 
ments, and technology, one can consider a 
wide variety of market structures. Fluctua- 
tions in endowments and preferences can 
then be introduced to investigate the com- 
parative statics properties of the decentral- 
ized economy. The emphasis here is on the 
implications of alternative schemes. for trad- 
ing labor services on the form and magni- 
tude of fluctuations stemming from shocks 
to the exogenous variables. 

- Given the symmetry in the problem, it is 
easy to compute the competitive equilibrium 
for this economy: 





5To see that this is an equilibrium, note that profits 
equal zero so that the total expenditure on good 1 
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In this equilibrium, wages and prices are 
equal across sectors and we have full em- 
ployment. Variations in firms’ endowments 
in one or both sectors create fluctuations in 
prices and in the distribution of workers 
across sectors. The. economy remains at full 
employment.° 

_ This competitive system has neither of the 
key ingredients in Weitzman’s formulation: 
wage rigidities and imperfect competition. 
We next consider the consequences of im- 
perfect competition. under three: alternative 
compensation systems: fixed wages, flexible 
wages, and share contracts. 


A: The Wage System 
To begin, we outline the imperfectly com- 


petitive equilibrium for an arbitrarily chosen 
wage, w. The 2F firms play a noncooper- 


_ative game using quantities of output (equiv- 


alently employment) as strategy variables. 
We then discuss the determination of W in 
this imperfectly competitive system and be- 
gin our study of the comparative static prop- 
erties of the economy under alternative com- 
pensation schemes, 

We focus on the decisions-of firm f in 
sector / and use the symmetry of the agents 
to describe -the symmetric -Cournot-Nash 
equilibrium: This firm chooses its output 
level, qy; taking as given the output deci- 
sions of all other firms in the economy, to 
maximize 7,; subject to . 


R 


DOO ean 
qt 2 dki 
kf. ; 


Here p, is the prevailing price in sector i, 


_where R_; -denotes the total amount of 


equals Fma + Nw*g. The total value of the supply of 


good 1 equals. Np*. These are equal when př = w* = 
F/N(am /1— ß). By symmetry, the market for good 2 | 
clears. The market for m clears by Walras’ law. 

Fluctuations in m, will lead to contractions and 
expansions in the sectors since changes in endowments 
translate intc movements in relative demand across 
sectors. If workers are perfectly mobile, the economy 
will remain at full employment. , 
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numeraire to be spent by sector —i agents 
on sector i output. From the preference 
structure described earlier, 


Ra F{ am_;+ q_;(ap_;~ w(a—B))}, 


where q_; is the level of output for each firm 
in sector — i. Note that the Cobb-Douglas 
preferences imply that the share of income 
being spent on sector —i is independent of 
the price prevailing in that sector. This 
greatly simplifies the analysis (see Hart, 1982, 
as well on the role of this structure). 

Assuming that it can hire as many workers 
as desired at w, the firm chooses qy; to 
satisfy 


OD; 
(2) (p Pp ig =0. 


fi 


To determine a symmetric Cournot-Nash 
equilibrium, solve (2) using (1) and the as- 
sumption that q; = q; for all f. The output 
level per firm in sector i is given by 


(3) | E eT 


where ņn=(F—1)/F is a measure of com- 
petitiveness for this sector. Substituting (3) 


into (1) yields an ADENN for the sector 7 


price, that is, 
(4) pi=W/n. 


Because of the linearity in costs and the 
constant elasticity of demand, in equilibrium 
prices are independent of the output levels in 
either of the sectors and are simply a ee 
over constant marginal cost, w. 

By symmetry (4) holds for sector —i as 
well. Substituting it into the. definition of 
R_, and then into (3) yields a useful rela- 
tionship between the level of activity per 
firm in sector i (q;) for a given level -of 
activity per firm in the other sector (q__,),.. 


(5) i q= A_i+¥4-;- 


This “reaction curve” for sector i has a 
positive intercept of A_,=ynam_,/w and a 
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Gh 


qo =A, + Oy 





slope of y=(a—7(a-—)).’ Since a,n, B 
all lie between zero and one, 0 < y <1. 

This curve is graphed in Figure 1. Again, 
invoking symmetry, there is an analogue to 
(5) giving q_, as a function of q; This is 
shown in Figure 1 as well. The symmetric 
Nash equilibrium (q*) is then given by the 
intersection of these curves, 


A 
(6) Go 
ae 


So, given w, (6) characterizes the symmetric 
Nash equilibrium level of output for this 
economy. 

There is a critical level of the wage, w° = 
Fyma/NA-— y), such that if w=w°* the 
equilibrium will be at full employment. This 
would be the case if there were an auctioneer 
controlling the real wage to ensure that the 
labor market cleared.® If w > w‘, we have an 


?This is not a proper reaction curve in that it incor- 
porates the conditions for a Nash equilibrium in sector i 
given q_,;. Still, it indicates the reaction of sector i, in 
equilibrium, to changes in output of the other sector. 
We use the term “reaction curve” loosely. l 

8 The fact that equilibrium in the labor market occurs 


_ at full employment even though firms are imperfect 
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underemployment equilibrium. For <1 
(i.e, F <œ), w°<w*. To keep the imper- 
fect competition equilibrium at full employ- 
ment requires a lower real wage as an in- 
ducement for the firms to increase output. 
With this structure in mind, we can begin 
our analysis of the comparative statics prop- 
erties of this economy. In this analysis, the 
responsiveness of wages to disturbances in 


the economy will be crucial. To start, we. 


follow Weitzman and assume that the wage 
is established to clear markets in the absence 
of shocks but is not responsive to unforeseen 
disturbances—this is the primary character- 
istic of the wage system. So, we set w =w" 
to guarantee a long-run, full-employment 
equilibrium and then investigate the com- 
parative statics for this model economy. 

Suppose, for example, there is a decrease 
in the endowment of sector 2 firms, m,. This 
would cause the demand curve for sector 1 
output to shift in, causing a reduction in 
output and employment in that sector. With 
sector 1 incomes reduced, the demand for 
sector 2 output will fall as well and a multi- 
plier process ensues. As Figure 1 illustrates, 
the “reaction curves” of the firms are posi- 
tively sloped and this feature is key in ob- 
taining these multiplier effects.’ | 

Starting at the full-employment, symmet- 
ric Nash equilibrium, the changes in the 
- equilibrium levels-of output are 











q 
(7) a wo ; 
= dm, 1-y?’ 
q 
qn | Ta = dq 
dm, l-y? ‘dm,’ 


The numerator in the dg, /dm, expression is 


competitors occurs because labor is inelastically sup- 


plied. 

*Hence the economy will exhibit behavior similar to 
those models with strategic complementarities investi- 
gated in Cooper and John (1987). The. importance of 
the strategic complementarities becomes clear in’ the 
comparative static properties of the model. 
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the change in autonomous expenditures (A,) 
on sector 1 due to a reduction in m,. The 
denominator, 1— y7, lies between zero and 
one and reflects the interaction between the 
two sectors. Output in sector 2 is reacting to 
sector 1 output reductions so that dg, /dm, 
= ydq,/dm.. This process can be seen di- 
rectly from Figure I by considering a shift in 
the q; “reaction curve.” The multiplier for a 
change in autonomous expenditure is 1/1- 


Hence employment fluctuations tend to 
feed on one another so that an initial shock 
to the system can create fairly large move- 
ments in employment. From the assumed 
rigidity of wages, unemployed workers wish 
to be working but the imperfectly competi- 
tive firms have no incentive to hire them 
given the downward-sloping demand curves 
they face. | 

The magnitude of this multiplier effect . 
depends, ultimately, on y. As a and ĝ in- 
crease, more of an extra dollar of income 
(for either the firm or worker) is “returned” 
to the system so that leakages are reduced 
and the multiplier effect is increased. As the 
number of firms increases, n tends- to 1 and 
y tends to 8. Thus the competitiveness of the 
economy influences the magnitude of the _ 
multiplier if there is a difference in con- 


sumption patterns between firms and workers ` 


(i.e, a+ ß). 

If wages were flexible in the short run, 
then w would adjust to equal the state-de- . 
pendent value of w° and therefore equili- 
brate the labor market given the firms’ labor 
demand functions. In this case, the interac- 
tion between sectors would take the form of 
price rather than quantity movements as was 
the case in the competitive model with flexi- 
ble wages described earlier. Thus the fact 
that Weitzman assumes the wage is fixed in 
terms of the numeraire is critical in this 
model since it leads to price inflexibilities 
and large output/employment fluctuations. 
This illustrates a point made by Hart (1982) 
that the underemployment and multiplier re- 
sults in these models depend more on the 
presence of some imperfections in the labor 
market than on imperfectly competitive 
firms. Given the presence of fixed-real wage 
contracts, Weitzman’s point about large 
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movements in real quantities is substantiated 
in the model. 


B. The Share System 


We now consider a system with share 
contracts as an alternative to the wage 
system. Suppose that pF of the firms in 
sector 1 employ workers under share con- 
tracts whereas all the other firms in sector 1 
and all. the sector 2 firms continue to trade 
with fixed-wage contracts. This structure al- 
lows us to evaluate the importance of the 
proportion of share firms on the magnitude 
of fluctuations in sectors 1 and 2 as we vary 
p between zero and one as suggested by 
Weitzman (1983). In contrast, Weitzman 
(1985) considers the impact of introducing 
share contracts in all sectors. 

Weitzman’s argument is that the presence 
of share firms will reduce employment 
fluctuations in sector 1 since these firms are 
always on the hunt for unemployed workers. 
Because of the “macroeconomic externality” 
across sectors of the economy, stabilization 
of output and employment in sector 1 may 
help stabilize sector 2 as well. 

The analysis begins with a character- 
ization of the equilibrium in an economy 
with share firms. This is done under the 
assumption that workers are perfectly mo- 
bile between wage and share firms, which 
is Weitzman’s view of a long-run equilibri- 
um. The results support those reported in 
Proposition 1 of Weitzman (1983) that the 
long-run equilibrium is independent of the 
structure of compensation. We then turn 
attention to the short-run response of the 
share economy to unforeseen shocks. . 

A share contract stipulates that wages de- 
pend inversely on some measures of firm 
activity. For simplicity, we take revenues per 
worker as that index which, given the firm’s 
technology, is simply the price of output. 
Letting w*( p,) be the wage paid to a worker 
at a share firm when the price is p4, 


(8) w(p,)=wtaAp,, 0<ìÀ <1. 
The share contract is characterized by a con- 


stant payment of W and a share coefficient 
à, which are not state dependent. Share con- 


‘ COOPER: SHARE CONTRACTS 145 


tracts, though, do allow movements in the 
compensation level in response to price 
changes. 

The experiment we are: conducting is to 
investigate the effects on fluctuations in the 
economy of alternative (exogenously de- 
termined) contracts. Therefore think of the 
variables (p,w, A) as being imposed by an 
outside agency, such as a government. As 
discussed below, these parameters must 
satisfy certain restrictions in order for share 
firms to attract workers. The ultimate point 
of the exercise is to determine whether there 
exists an appropriately designed share sys- 
tem which can support a Pareto-dominating 
allocation. 

To characterize the equilibrium, we have 
to consider the behavior of three classes of 
firms: share firms in sector 1, wage firms :n 
sector 1, and wage firms in sector 2. A share 
firm takes the output decisions of all other 
firms as given and solves 


max ( p,(1—A)— W)ai, 
1 


where p, is the price that clears the sector 1 
goods market. Note that (w, A) are taken as 
given by the share firm. 

The first-order condition for the share 
firm’s optimization problem is 





EE E ôP 
(9) pi(l—A)—% + gi -A)7 7 
di 


This condition is similar.to (2) though the 
inclusion of A > 0 is critical. As discussed in 
more detail below, the output level solving 
(9) may lead compensation (described by 
(8)) to fall beneath other opportunities for 
workers. So (9) holds if and only if share 
firms face an unlimited supply of workers. 
The inclusion of a labor supply constraint 
into the analysis will follow shortly. 

Using (1), (9) can be rewritten as 


R,(1-A) 
(lO) Sa 
F(pqi+(1—p)qy’) 
x{1- el =Ñ. 


F(p +(1-p)gr) 
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This equation implicitly defines the optimal 
quantities of the share firms as a function of 
the wage firm’s output and the jamount of 
spending by the other sector R,.!° 

The reaction curves by the wage oe iS 
given by 


(11) oe 
F(ogi+(1—- p) 41’) 

qi _ 
F(pqi+(—p) 97) 


This equation comes directly from (2): These 
two equations combined with (1) for i=1 
completely describe quantities and the price 
in sector 1. The behavior of the sector 2 
firms is again given by (3) and (4) with i = 2. 

To finish the statement of an equilibrium, 
we need to describe the behavior of .workers 
in terms of their choice of employer. In 
particular, something needs to be said about 
workers’ evaluation of consumption risks as- 
sociated with employment by the different 
types of firms. At this stage, Weitzman (1984) 
argues that the shocks to the system are 
completely unpredictable and constitute un- 
certainty as opposed to risk. Hence agents 
completely ignore these: shocks and evaluate 


Xil= 


the compensation schemes offered by alter- 


native firms as if they lived in a certain 
environment. So, to describe the equilibrium, 
we need to determine the level of compensa- 
tion that clears the labor market, given 
agents’ beliefs that they face no risks. 

Take, as a benchmark, the full-employ- 
ment equilibrium with w=w* and p; and 
p> = p**. Call the corresponding output level 
q**, which is determined from (6) with w = 
we - Furthermore, assume that (w, A) satisfy 


(12) w:( p**) = b+ Apt = = we, 
Hence, workers are indifferent between being 


employed by share or wage firms at the 
full-employment allocation. _ 


10 We are assuming here that all wage firms and share - 


firms produce the same levels of output: qj” and qj, 
respectively. 
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So, if we follow Weitzman and assume 
agents ignore shocks, (12) is the appropriate 
labor market condition. If (W,A) did not 
satisfy (12), then workers would be unwilling 
to accept positions at share firms. ` 

In the event that Weitzman’s view that 
shocks tc the economy are entirely unpre- 
dictable is not correct, (12) is-not the ap- 
propriate labor market equilibrium condi- 
tion. Instead, workers at share firms would 
have to be compensated for the additional 
wage risk that- they face and workers at wage 
firms would require compensation for em- 
ployment risk.. An alternative interpretation 
of (12) is that the outside agency which 
imposes the share contracts on pF of the 
sector 1 firms also sets (W,A) so that (12) 
holds and directly allocates workers to firms. 
Again, the interest here is whether there 
exists a share contract which yields a 
Pareto-superior allocation. 

The full-employment allocation will be an 
equilibrium for all combinations of (w, A) 
satisfying (12). This is Proposition 1 in 
Weitzman (1983). 

To see this, suppose that qj’ = q3 = q** 
and p,=p,=p**. This will be an equi- 
librium if share firms choose to set gj = q** 
as: well, since qj’=q,=q** is a best re- 
sponse for each of the other firms in the 
economy. Inserting (12) into (9) and ae 
ing this at qf = q** yields 


(13) (pt*—i)+ g**(1-a) = 


Since, by construction, g** solves (2) at ‘p, 
= p**, (13) cannot equal zero if A > 0. Share 
firms wish, in fact, to expand output beyond 
q** since they share the loss of a lower price © 
with their workers. However, if one of them 
did, p; would fall below p** and w*(p,) 
would fall below w. Share firms would then 
be unable to attract any workers given the ~ 
competing offers of wage firms at W... 

This point is shown in Figure 2. Given w, 
wage firms select g** as their desired level of 
output and employment. A share contract 
satisfying (12) is depicted as well. The de- 
sired level of output and employment by a 
share firm is given by gj>q**, where ĝi 
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compensation 
per worker 


Walt 







Iso-profit 


iso-profit 


qq? g$ 


FIGURE 2 


solves (9). Share firms are limited to produc- 
ing only g** by. (12). (Note that the curves 
for the iso-profits are drawn for given levels 
of output by all other-firms.) | 

Hence g** is an equilibrium in which 
share firms find that (12) acts as a binding 
constraint on their output/employment 
choice. In this equilibrium, share firms are in 
a state of excess demand for workers. 

With this full-employment equilibrium as 
‘a benchmark, we can repeat our earlier ex- 
periment and consider the response of this 
economy to a reduction in m,. Initially, the 
wage firms will reduce their employment and 
output.. Share firms will hire the unemployed 
workers to take advantage of the reduction 
in compensation from an increase in output. 
For small enough reductions in m,, there 
will be no unemployment in sector 1. Instead 
prices will fall in response to the decrease in 
M. This price reduction will influence the 
demand curve facing sector 2. Hence, the 
externalities associated with contractions in 
one sector leading to contractions in the 
other sector are not avoided in the share 
economy. A share system changes the nature 
of these spillovers but does not eliminate 
them. Nonetheless, a share system will be 
more stable for certain parameter configura- 
tions. 

To formalize this intuition, we need to 
characterize the Nash equilibrium after the 
realization of a low m,. Let i(i, R2) solve 
(9) with equality. This is the level of output 
share firms would produce given (q7, R3) if 
they faced an unlimited supply of workers. 
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The actual level of share firms output is 
given by 


(14) ila, R2) 


ne N-(1—p)q? 

= min| gilar, R) p 
This expression is the short-run reaction 
curve for share firms. The first term on the 
right side is the desired level of output for 
these firms from (9). The second term is the 
number of workers per share firm available 
in sector 1 after the wage firms have de- 
termined their employment: level.‘ At the 
full-employment equilibrium (our bench- 
mark) the second term is less than the first. 
This will continue to be the case for small 
enough reductions in m, below m. Hence, 
the share firms employ all of the workers in 
the sector not employed by the wage firms. 
These workers will accept jobs at the share 
firms even though they are paid less than the 
employed workers at the wage firms. There 
are no vacancies at the wage firms and the 
wage level is (by assumption) fixed. So, to- 
gether, (11) and (14) describe the distribu- 


tion of workers between share and wage 


firms for given levels of R,. 

For small enough fluctuations in m,, the 
reaction of sector 1 will be solely in terms of 
prices since, by (14), share firms ensure that 
q** is the average level of output in the 


_ sector. Sector 1 price, p}, is determined from 


. R, 
= Fg** ° 





(15) Pi 


The behavior of sector 2 firms is-still char- 
acterized by (3) and (4), and this determines 
R,. Differentiating the conditions for equi- 
librium with respect to m,, we can derive 
that (the superscripts indicate that these con- 


“Unemployed workers in sector 2 are not able to 
work for sector 1 share firms in the short run. This 
restriction refiects the short-run immobility of workers 
due to sector-specific training. Allowing sector 2 workers 
to be employed by sector 1 share firms would further 
strengthen the vacuum cleaner effects reported here. 
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ditions hold for the share system): 
K 
16 Aq; = — åR], 
(16) q2 o 


(17) AR} = Fọq** Api, 





W 
(18) Api= s (Zvai + aam]. 


Equation (16) is the quantity-response 
function in sector 2 to a change in expendi- 
tures on that sector and is derived directly 
from (3). Equation (17) relates the change in 
expenditures to the change in the sector 1 
price. The variable ¢6=a—pA(a—f) and 
lies between zero and one.” Finally, (18) 
describes a change in the sector 1 price due 
to the exogenous change in sector 2 endow- 
ments and the endogenous change in sector 
2 output and is derived from (15). Recall 
that y=a— n(a— £ß). Since p,=w/y and 
pqi +(— p)qf = q**, this completes the de- 
scription of the comparative statics effects of 
a reduction in Mm. 

Substituting (18) into (17) and (17) into 
(16) yields 











Aq; noa/w 
1 Se d 
09) Am, 1-yY4 i 
A a /gq** 
(20) Pi _ 2/4 
Am 1— yo 


Equations (19) and (20) are the counterparts 
of (7) for the share economy. In comparing 
(19) and (20) with (7), we note that fluctua- 
tions in the share system take the form of 
both price and quantity movements. The 
share sector responds to shocks through rela- 
tive price changes and these produce move- 
ments in sector 2’s output and employment 
level. To stress an important point, share 
contracts do not eliminate spillover effects 


1279 derive (17), use the definition of R, given 
earlier to derive R{ which is the amount of numeraire 
spot by sector 1 agents on sector 2 output in a share 
system. Total differentiation of Rī with respect $ Pis 
using dw*( p,)/dp, =A will yield (17). 
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across sectors of the economy. Instead, they 
alter the: form of these interactions. With 
these comparative static results in mind, we 
now turn;to a welfare evaluation of the share 
system. :: 


iil. Welfare Properties of the Share System 


A full: welfare evaluation of the share sys- 
tem should start with a complete statement 
of the primitives for our economic model. 
One could then ideally proceed to a com- 
parison of the decentralized allocation with 
the set of Pareto-optimal allocations. 

Our evaluation of the share system falls 
short of :this methodology in a number of 
important’ respects. First, our comparison is 
between ‘the wage and share systems. We 
have not'argued that the wage system is.a 
privately , optimal, contracting arrangement 
for this economy. We will not assert that a 
share system can support a: Pareto-optimal 
allocation; Instead, the argument for this 
comparison often given is that the wage sys- 
tem is empirically relevant and possibly re- 
sponsible for magnifying shocks to the econ- 
omy. Consequently, it is useful to see how 
that system compares with alternatives such 
as the share system. 

This approach is potentially dangerous in 
that the ultimate argument to support the 
wage system (assuming it is empirically rele- 
vant) may impose constraints which: make 
the share‘system more costly to implement.”” 
Without a theory predicting the wage sys- 
tem, it is impossible to gauge the importance 
of this concern. We nonetheless proceed 
with. this: comparison and discuss some ap- 
proaches to understanding the wage system 
in the conclusion. 

A second issue concerns the treatment of 
uncertainty and risk sharing in the model. In 
specifying preference, both workers and firms 
were allowed to be risk averse. The actual 
economic : behavior described so far has 


For example, contracting models with asymmetric 
information predict that firms should be given the lati- 
tude of choosing employment ex post as in the wage 
system. This:asymmetry of information could also make 
the share system more difficult to implement. 
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avoided any discussion of risk sharing. This 
is consistent with Weitzman’s view that the 
randomness affecting the macroeconomy is 
totally and completely unpredictable so that 
agents behave as if they lived in a world of 
certainty. We continue to ignore these risk- 
sharing considerations and assume that both 
U(-) and V(-) are linear. a 

Without completely characterizing the 
planning problem and without a ‘complete 
treatment of uncertainty, it is still possible to 
investigate some of the welfare properties of 
the two systems. Our approach will be to 
look at changes in utility levels for firms and 
workers due to reductions in m, across the 
two systems. 

To begin, we consider the effects ‘of chang- 
ing from a wage system to a share system in 
sector 1 on the magnitude of fluctuations in 
sector 2. As noted earlier, in selecting com- 
pensation schemes and employment rules, 
agents will not take into account ‘the effects 
of their contracting structures on the rest of 
the economy. Hence it is important to see 
whether there are any external benefits to 
sector 2 agents from having share: contracts 
in sector 1. To do so, we will continue to 
assume that labor in sector 2 is traded under 
a wage system. 

Letting superscripts denote the: system (s 
for share, w for wage), we can compare the 
equilibrium changes in sector 2 output and 
employment across the two systems from 


(21) A= 








Equation (21) implies that y > # is necessary 
and sufficient for output in sector 2 to be 
more stable in a share economy than in a 
wage system. From the definitions of y and 
$, y > @ means that 


(22) n(a—B) <pA(a-B). 


PROPOSITION 1: If a>f, share con- 
tracts help stabilize sector 2 output as long as 
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pr. > 7. If a<B, share contracts are destabi- 
lizing. 


PROOF: 
Direct from (21) and (22). 


. Thus one role of share contracts, in this 
model, is to exact a redistribution of income - 
from workers to firms in economic down- 
turns. If a> 8, firms tend to “recycle” more 
income than workers so that the leakage 
effect in downturns is reduced under tke 
share system. So one-interpretation of this is 
that share contracts act as an automatic 
stabilizer. 

The workers in sector 1 also appear to be 
better off under a share system in the sense 
that their employment is stabilized. This is 
true even if the conditions for Proposition 1 
do not hold. Hence, if we focus exclusively 
on fluctuations in employment and output, 
the share system is welfare improving for 
workers in sector 1. Nonetheless, when a < B, 
the introduction of share contracts in sector 
1 may create larger fluctuations in sector 2 
employment levels. Thus, in contrast to 
Weitzman (1985), share contracts in one sec- 
tor could exacerbate fluctuations 1 in another 
sector. 

This concentration on quantity ducti: 
tions, however, misses some of the costs of 
the share system. From a worker’s view- 
point, at a share firm, the price fluctuaticns 
induced by the share system imply that wages 
fall in downturns. It is not obvious that 
workers prefer the employment security of 
share contracts to the wage security and 
employment risk of the wage system./* To 
better understand this tradeoff between em- 
ployment compensation and price risk, we 
need to evaluate the utility changes of the 
agents in question. 

Looking first at workers, we must consider 
the changes in utility levels from changes in 
m, across the two systems for three types of 
workers: sector 1 workers at wage firms, 


14Weitzman (1985) concentrates on aggregate-quan- 
tity fluctuations but does not discuss wage variations. 
Thus some of the welfare effects of introducing share 
contracts are missed in that analysis. 
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sector 1 workers at share firms, and sector 2 
workers. A sector 1 share worker is always 
worse off in low m, states than a sector 1 
worker at a wage firm since the latter have a 
chance of a job at w before becoming em- 
ployed at a share firm, whereas the former 
always face reductions in compensation when 
M, falls. Hence, if we can show that share 
workers in a. share system and sector 2 
workers do better.under a share system, then 
we can conclude that all workers do better in 
a share system. 


A. Sector 1 Workers 


The change in the utility of a sector 1 
worker in a wage system due to a change in 
Mm, is given by 


AV," el. 


(23) Am, ~ Npf 








By Age] 
7) Am, i 





where åq” JAM, i is the equilibrium change i in 
sector 2 output from decreases in m, in A 
` wage system (see (7)) and u = B4(1— B)'~8 
Equation (23) utilizes the assumption that 
each worker faces an equal chance of being 
laid off under a wage system. 

The change in the utility of a sector 1 
worker for a share firm in a share ee is 
given by 


AVF pAF 
24 = —— 
(24) Am, Np? 








wy Ags | 
n Am, | 


where Ag5 /Am, is given by (19). Denote by 
A the difference between (23) and (24). 
Comparing (23) and (24), workers under 
either system benefit if the equilibrium out- 
put responses to a reduction in m, are small. 


15 The probability that an arbitrary sector 1 worker is 
employed is given by Fg, /N, where g, is the average 
employment level. Expression (23) is obtained by dif- 
ferentiating a worker’s expected utility with respect to 
Wi. where the uncertainty comes from a worker’s em- 
ployment status. The model ignores the role of seniority 
in layoff decisions. As suggested by one of the referees, 
more senior workers generally face little layoff risk and 
hence would be less likely to support the movement to a 
share system. 


MARCH 1988 
4 
, 45° 
A=0 
{q am ae EO E EEE E mmeo ween 
' 
i 
| 
| 
| 
2. z tA=0 
L 
J ooo 
g E 
| | 
E 
i l 
| | 
| | 
|- | 
| | 
| |- 
À 
7 1 
FIGURE 3 


For the calculation in (23), low levels of 
Aqg;’/Am, help stabilize sector 1 employ- 
ment. From (18), we see that changes in p, 
due to changes in m, are smaller if Ags /Am, 
is smaller. Share workers gain from stabiliz- 
ing Aq; /Am., since price reductions lower 
compensation if A > 0. For a given level of 
Aq; /Am.,, share workers prefer lower values 
of A. If à =q and p=1, then from (21), we 
know that (23) and (24) are equal and A= 0. 

It 1s useful to think of policymakers hav- 
ing control over two variables p and A, with 
w adjusting so that (12) holds. Given the 
importance of pA as a product in and 
hence in (19) and (22), consider = pA and 
À as the policy variables. The horizontal line 
in Figure 3 at =n guarantees that Ag,’/ 
Am, = Agq5 /Am,, or A=0 from .(21). Note 
too that since p <1, < À, we are restricted 
to combinations of À and f: on or below the 
45° line.. The line labeled A = 0 contains the 
combination of (A, €) such that (23) and (24) 
are equal. This curve goes through the point 
(n,n) as shown in Figure 3. From (23) and 
(24), it can be shown that the A curve has a 
slope exceeding one in the neighborhood of 
(n,n). This is depicted in Figure 3 as well. 
Above the A = 0 curve, we find that AV;"/ 
Am. > AV;/Am, so that the share system 
provides better protection for sector 1 
workers against adverse m, shocks. 
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B. Sector 2 workers 


For sector 2 workers, we calculate that 


AV; pF Aq” 
25 a, E a TE a 
(25) | pen Am,’ and 


AVS pF _ Aq; pW Ap, 


where AV; is the change in sector 2 workers’ 
utility under sector 1’s use of compensation 
scheme i. As in the case of (23), (25) mea- 
sures utility changes of sector 2 workers 
from the employment risk they face from 


variations in q7. In (26), sector 2 workers are- 


seen to. face employment risks and varia- 
tions in the price of their consumption good. 
One important difference between (25) and 
(26) is that. sector 2 workers benefit from 
sector 1 price reductions in a share system 
when m, falls (i.e., Ap, /Am, > 0). Hence, 
even if employment fluctuations in the two 
systems are identical (so Aq3’/Am, = Aq; / 
Am, from (21)), sector 2 workers still prefer 
a share system in sector 1. 

The gains or losses for sector 2 workers 
from a share system can be seen from Figure 
3 as well. Along the line A = 0, we know that 
(25) exceeds (26), since Ap, /Am,> 0. So, 
AV,"/Am, > AV;/Am, for combinations of 
(A, £) slightly below the line (by continuity). 

Looking at Figure 3, any combination of 
(A, €) in the shaded region (i.e., close to 
(n,n) with <A) will determine a share 
contract in which workers in both sectors are 
better off than in the wage system. Since we 
are below the A = 0 line, fluctuations in sec- 
tor 2 output are actually larger in the share 
system than in the wage system (if a> £). 
Sector 2 workers are compensated for this by 
reductions in sector 1 output prices when m, 
is low. Sector 1 workers have their employ- 
ment stabilized and their compensation de- 
stabilized. Above the A=0 line, A is low 
enough, relative to &, that sector 1 workers 
are better off with slightly destabilized com- 
pensation. Workers, then, are in agreement 
about the merits of stabilizing the system 
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through share contracts, that is, both groups 
of workers benefit from large values of &. 
Sector 1 workers, of course, prefer that this 
be accomplished by making all firms share 
firms (1.e., p =1) rather than through large 
A. Given this, we let p =1 for the remainder 
of the analysis since our ultimate goal is to 
show there exists a share system preferable 
to the wage system. 


C. Sector 1 Firms 
With regard to firms, we first look at those 


in sector 1. Under a wage system, we can 
calculate that 





AU» Y 
(27) a rte 1- n ' 
Am, Pi ( 





wy Aq, 
xfar An 
n Am, 


where y= a*(1— ae « In a share system, 
we use (18) to calculate that 
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AUS Y 
28 — = —(Í~ À 
09) a p0 
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(a4 g) 
n Am, 








So, like their workers, sector 1 firms benefit. 
from stabilizing fluctuations in sector 2 out- 
put. These firms, however, prefer that À be 
large so that they do not have to absorb 
large profit reductions in bad states. 

Define A as the difference between (27) 
and (28). The combinations of (A, §) such 
that A = 0 are shown in Figure 4. Note that 
this curve goes through the point (n,n) 
as well. In contrast to A, A=0 is negative- 
ly sloped, which reflects firms’ preference 
for higher A, given $. Comparing A=0 to 
A = 0, we see that there are no combinations 
of (A, £) with <À such that all sector 1 
agents are strictly better off with share con- 
tracts. At the point (7,7) both sector 1 
workers and firms are indifferent between 
the two systems. 
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D. Sector 2 Firms 


Finally, the utility changes for sector 2 
firms due to reductions in m, are given by 








AU,” P. 
(29) + =, 
Am, (pı) 
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(i aE a 
7 Am, 
and 
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(30) => =- 
Am, (pı) 
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As was the case for sector 2 workers, these 
firms gain from stabilizing their output and 
from reductions in p, when m, is low. For 
(A, £) sufficiently close to (n,n), (29) will 
exceed (30). 
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E. Welfare Results 


These calculations make quite clear that 
all agents in the economy benefit from the 
stabilization of output in both sectors (as- 
suming that Proposition 1 holds) associated 
with a share system. These are the- gains to 
the share system stressed in Weitzman (1985). 
The poteatial losers from the share system 
are sector 1 workers who bear the burden of 
compensétion reductions in bad states. Is it 
possible to devise a share contract such that 
the share system dominates me wage sys- 
tem? = 


PROPOSITION 2: A cane utility losses 
when m, falls are less under a share system 


‘ with p=1 and À =q than under a wage sys- 


fem. 


PROOF: | 

With »9=1 and A=y7, p as well. 
Hence, from (21), A=0 aden of the 
sign of a— £8). At À =q and p =], all sector 
1 agents suffer identical utility losses, when 
m, is low, in the two systems. At A = y and 
p= 1, sector 2 agents are better off with the 
share system since A=0 and Ap, /Am, > 0. 


In thirking about this proposition, note 
that at à =n and p=1, fluctuations in sec- 
tor 2 output are identical under the two 
systems. All agents in sector 1 are indifferent 
between the two compensation systems: 
loosely speaking, the stabilization in employ- 
ment and output brought about by share 
contracts is just offset by variations in prices 
and wages they generate. By construction, 
the gains from the share system come from 
the increesed consumption of sector 2 agents 
when sector 1 output and employment are 
stabilized. 

The proposition tells us about the welfare 
properties of the two systems when m, is. 
lower than m. If m, is unexpectedly high, 
then the -wo systems will generate the same 
outcome since, at the benchmark allocation - 
described by (6) with w=w* and m,=m, 
=m, we are at full employment. That is, an. 
increase in m, will simply raise prices in the 
economy while output remains at full em- 
ployment. Hence by setting p=1 and A=, 
the share system generates an allocation that 
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stochastically dominates (first-order) the al- 
location supported by the wage system. So 
that, even if agents were strictly risk averse, 
the share system would be better than the 
wage system. 

An important implication of Proposition 2 
is that if p=1 but A#~7, then the share 


system will not lead to a Pareto-improving. 


allocation. Thus to reap the benefits of intro- 
ducing share contracts requires rather exact 
information on the competitiveness of the 
economy. This contrasts with the results re- 
ported by Weitzman (1983, 1985) in which 
the share contract leading to better outcomes 
is not restricted. ; 

Finally, note that the degree of imperfect 
competition, measured by 7, influences the 
sensitivity of wages to prices in the share 
contract. So as the economy becomes more 
competitive, 7-1 and share workers have 
more variation in their compensation. 


IV. Concluding Comments 


The main point of this exercise has been 
to establish a framework for evaluating 
Weitzman’s proposal for the imposition of a 
share system. The model highlights multi- 
plier effects in quantity responses under a 
wage system. Following the arguments in 
Cooper and John (1987), these multiplier 
effects were driven by strategic complemen- 
tarities across sectors of the economy. From 
this perspective, the value of share contracts 
is their potential for altering the form and 
magnitude of intersectoral linkages. In this 
model, share contracts in one sector may 
have positive external benefits for other sec- 
tors. 

The main result of the analysis is con- 
tained in Proposition 2, which shows that 
with information about the degree of com- 
petitiveness in the economy, it is possible to 
construct a particular share contract that 
yields an allocation Pareto dominating the 
equilibrium in a wage system, but that other 
share contracts do not improve welfare. Thus 
the results. here contrast with the view ex- 
pressed by Weitzman (1983-1985) on the 
benefits of a share system of any kind. 

A few words of caution are perhaps in 
order. First, the model used in this paper 
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is quite special in.a numberof respects: 
demands were iso-elastic and linear in in- 
come and the technology was linear as 
well. Whether the stabilization of quantities 
brought about by share contracts will gener- 
ally outweigh the cost to workers in terms of 
the extra risks they face remains to be dem- 
onstrated. Second, the model excludes any 
discussion of the impediments to the share 
system——see Weitzman (1984) for a discus- 
sion of these potential costs. 

The ultimate value of this exercise de- 
pends on whether or not currently util- 
ized compensation systems are responsible 
for apparent macroeconomic inefficiencies. 
While the stress in this paper and in the 
papers by Weitzman has been on the prob- 
lems of the wage system, the more general 
question concerns the social optimality of 


privately optimal contracts. This paper has 


highlighted a “macroeconomic externality” 
across sectors of an imperfectly competitive 
economy. In the presence of such an exter- 
nality, privately optimal arrangements for 
the trade of labor services will not neces- 
sarily reflect the public good, and interven- 
tions may be appropriate. 

This paper should thus be viewed as an 
initial attempt to understanding the nature 
of this “macroeconomic externality” and its 
effects on the social optimality of certain 
labor arrangements. It is certainly possible 
to argue that the comparison made in this 
paper between the wage and share system is 
really irrelevant because of a lack of theoret- 
ical and empirical support for the wage sys- 
tem. An alternative view is that the basic 
macroeconomic properties of the wage sys- 
tem hold even if firms and their workers sign 
optimal labor contracts so that the quest for 
Pareto-superior compensation schemes is a 
useful and important exercise. This paper is 
then a first step toward addressing the more 
general problem of analyzing the social opii- 
mality of privately optimal labor contracts. 
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-The Economics of Rising Stars 


By GLENN M. MACDONALD* 


The paper provides analysis of an occupation in which there is substantial 
uncertainty about individual performance, and past performance is correlated with 
future outcomes. In equilibrium, only the young enter the occupation and only the 
successful stay on. The young are numerous and earn incomes well below what 
their current alternative offers; success is rare and rewarded highly. The implied 
distribution of earnings must have positive skewness. 


Economic success, or lack thereof, is a 
central feature of every working individual’s 
labor market experience. That the extent to 
which success is achieved—as measured by 
income, control over other inputs, stability 
of employment, and so on—1is highly vari- 
able even within narrowly defined groups is 
a basic fact of empirical labor economics. 
This observation has also proved to be a 
very difficult one to explain adequately within 
a model in which income, for example, is the 
value of productive traits at parametric 
prices. Indeed, the distribution of rewards 
appears to be such that comparatively minor 


talent differences can generate enormous re- 


turns, so that the. distribution of income -is 
not a simple rescaling of the distribution of 
ability. Examples involving professional ath- 
letes and musicians come to mind. im- 
mediately, but the familiar large variation 
and positive skewness in the distribution of 
earnings within less exotic occupations sug- 
gests that the same sort of mechanism is at 
work much more generally. 

Sherwin Rosen (1981) demonstrated that 
equilibrium returns can greatly exaggerate 
talent differences. In his Superstars model, 
consumers value a unit of output in propor- 


*Professor of Economics, Centre for Decision Sci- — 


ences and Econometrics, Social Science Centre, Univer- 
sity of Western Ontario, London, Ontario, Canada, 
N6A 5C2. Comments from Gary Becker, Lorne 
Carmichael, Jim Davies, James Heckman, George Neu- 
mann, Michael Parkin, Chris Robinson, Sherwin Rosen, 
Alan Slivinski, and two anonymous referees were most 
helpful, as was discussion in the Chicago applications 
workshop. 


tion to its producer’s talent. For example, 
consumers of music prefer any given piece to 
be performed by a more able artist. The 
equilibrium -unit price that a producer ob- 
tains is thus proportional to talent. As. a 
consequence, because the price of other 
inputs does not depend on talent, abler pro- 
ducers choose to produce more units of out- 
put. Their net payoff is therefore an increas- 
ing, and more importantly, convex function 


. of talent. The price of talent implicit in the 
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market value of output—net returns per unit 
of talent—is an increasing function of ta- 
lent, and causes the distribution of returns to 
be right-skewed relative to the distribution 
of ability. 

The variable implicit pricing of attributes 
such as talent, and the associated nonlinear 
returns, are the distinguishing characteristics - 
of “hedonic” models (of which the Super- 
stars model is one) more generally. In these 
settings, it follows that the distribution of 
overall returns may have features quite dif- 
ferent from the distribution of attributes. 
This result has proven useful in a wide variety 
of applications. See Rosen (1974, 1987), and 
for more discussion, James Heckman and 
Jose Scheinkman (1987). At the same time, 
despite their generality and usefulness in 
organizing the data, existing hedonic models 
share a characteristic that limits their predic- 
tive content: the distribution of underlying 
traits is quite unrestricted. To illustrate, as 
explained above, the Superstars model yields 
earnings that are increasing and convex in 
talent, implying that the distribution of earn- 
ings has positive skewness in comparison to 
that of talent. But because the distribution 
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of talent is effectively arbitrary, while the 
model is consistent with a positively skewed 
distribution of earnings, it does not imply it. 

The general goal of this paper is to dem- 
onstrate how the predictive content of 
hedonic environments may be augmented by 
placing further structure on the distribution 
of underlying traits. The vehicle through 
which this demonstration is carried out is a 
simple stochastic dynamic Superstars model, 
which is of independent interest as a model 
of occupational choice. 

The- model restricts the distribution of 
(implicitly) priced attributes by deriving it 
from an information accumulation process 
formally very similar to that studied by my- 
self (1982), and much in the spirit of the 
work of William Johnson (1978) and Boyan 
Jovanovic (1982). Because the analogy with 
the entertainment setting is a helpful one, it 
will be utilized in what follows. Thus the 
producer is a “performer,” consumers the 
“audience,” and so on. However, it should 
be emphasized that much broader interpre- 
tations are available. 3 ie a 

Proceeding in this fashion then, perfor- 
mance quality may be either high or low in 
each of two periods, where the outcome is 
stochastic, positively correlated over time for 
a given performer, and observed by all who 
_ are interested. The market generates a price 
for tickets to see new performers, as well as a 
ticket price for performers who have a track 
record. Taking prices as given, performers 
decide when, if at all, to perform, and what 
to do in response to first-period reviews. 
Audience members choose which, if any, 
performers to see, given the reviews (for 
those performers who have performed previ- 
_ ously) and ticket prices. 

In the model’s: steady-state equilibrium, 
performers only enter the industry when 


young, and stay only if they get good re-. 


views. Net returns more than compensate for 
differences in information across performers, 
’ so that those who receive good reviews over 
time serve vast audiences and, experience 
dramatic income growth: hence the title of 
the paper. Those. who fare less well drop out. 
Younger performers, in hopes of making it 
big, perform to small audiences and earn net 
returns below what they could earn outside 
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the industry—starving artists, etc. The dis- 
tribution of earnings in the occupation must 
be positively skewed. On the consumer side, 
more discriminating members of the audi- 
ence atterd performances by older, estab- 
lished performers, while the less discriminat- 
ing either see younger, untried performers, 
or stay home if they are sufficiently indis- 
criminatin2. — 

Comparing steady states yields some un- 
familiar results which arise because of the 
intertempcral linkages on the supply side. 
To illustrate, an increase in the variable cost 
of serving audiences may well raise audience 
size for young performers. The explanation 
is that one of the benefits gleaned from 
being -a ycung performer is the value of the 
chance of becoming a star. Under some cir- 
cumstances, the cost change can be disas- 
trous for Superstars, who serve a big audi- 
ence, in which case the chance at stardom is 
worth less to the. young. Thus to attract the 
young to tre industry when costs are higher, 
they must fare better while they are young,- 
which may mean a much higher price for. 
tickets to their performances and a larger 
audience for each young performer despite 
the cost increase. 

The balance of the paper sets out and 
analyzes the model in greater detail. The 
model is a very simple one and is restricted 
in many dimensions. Some relaxations are 
indicated along the way in footnotes. Three 
more substantive extensions are discussed 
briefly in Sectic” II. 


I. Model 


This mcdel is the most austere environ- 
ment that contains the elements central to . 
the approach being ‘followed. 

The agents in the model are performers 
(F) and consumers (@). Firms, or “ promot- 
ers,” are also present, but most of their 
behavior ts trivial :and is therefore sup- 
pressed. The behavior of typical 7 and ¢ is 
first set out and a steady-state competitive: 
equilibrium constructed. In the section fol- 
lowing, the main features of the model’s 
equilibrium are discussed along with the im- 
pact of altering some of the exogenous 
parameters. 
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A. An Individual Performer 


Performers (#) are risk-neutral maxi- 
mizers of expected wealth. They may per- 
form in either or both of two periods.’ 

Should # decline to perform in any 
period, he participates in some other activ- 
ity, the value of which is w (that may include 


the value-of the difference in utilities. associ-: 


ated with performing versus not doing so).? 

When # performs, his rendering of the 
program is either unambiguously good (g) 
or bad (b). Which of these outcomes occurs 
is stochastic, and common knowledge. Irre- 
spective of age, performers. having no track 
record are’all regarded (by everyone, them- 
selves included) as equally likely to produce 
a good performance, the ey of this 
outcome being p € (0,1). 

This structure does not imply that all Z 
are in fact identical, but rather that the 
current information on an untried ¥ is the 
same for all agents. Thus, for example, if 
there are n levels of unobservable talent, 


indexed by i, with the ere of a 000. 


performance being (i= ,n30,< -+ < 
6,) and the fraction of a untried P she 
have talent level i being f; then 


: Those # who have performed in the past 
have a track-record that is assumed to be 
useful for predicting their subsequent behav- 
ior. Those who gave a good (bad) perfor- 
mance in the initial period will do so in the 
current period with probability p,> p (P, 


1The key features of equilibrium do not depend on 
the two-period assumption. An m-period version, along 
the lines studied by myself (1982), is not difficult, al- 
though notationally tedious. 

2 does not depend: on information obtained by 
performing. This assumption is not crucial, and may be 
relaxed so long as alternative opportunities are less 
responsive to such information in comparison to the 
value of performing. If this restriction fails, the model 
may still be analyzed, but the performing activity turns 
out to be the province of the young or the unsuccessful, 
something like the minor. leagues. 
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< p). In the example given above, 
Pg ~” (1/p) ps Ofi» 
i=1 


where P, > p follows immediately from Jen- 
sen’s inequality. Serially correlated luck with 
no underlying heterogeneity also- yields the 
same. specification, as does “state depen- 
dence,” in which giving a good performance 
actually makes it more likely that Z will do 
so on the next attempt. 

Assume ticket prices to see performances 
by # having the various -Gncluding null) 
track records-are ¢,; t, and f, (corresponding: 
to p,, p, and Ps). with ¢,>1>42,. This 
pattern of prices. will turn out- to be con- 
sistent with market equilibrium. 

Assuming free entry to the concert promo- 
tion business, in equilibrium # will neces- 
sarily receive the excess of gate receipts over 


. the other costs of putting on the show. The 


most straightforward route is thus to sup- 
pose that performers undertake this activity 
themselves and receive the net revenue from: 
doing so. Thus assume that the cost of 
organizing the performance, advertising, sell- 
ing tickets, and hall rental, etc., can be repre- 
sented as F+ c(a), where F>0 is a fixed 
cost including the cost of advertising, etc., 
c(a) is the variable-cost function, and a is 
the size of the audience. For simplicity, let 
c(a) = aa*/2 for some parameter a> 0. 

For an untried # then, net revenue given 
a is 

a 
ta—F~-a y>? 


in which case the profit-maximal audience 
size is 


; A — : 
a. 
yielding net revenue 
n =t?/2a—F. 


Similarly, #.who performed well (poorly) 
earlier serve an audience of size A gut, /a 


ety 
+ 
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(resp. Á, =7,/a) and obtain net revenue. 


T, =12/20—F 
(resp. m, =t2/2a— F). 
As indicated above, # are assumed to be 
risk-neutral maximizers of expected wealth. 


Thus, one who might have performed in the 
first period, but chose not to, will perform in 


the second depending‘on whether | 


row. 
Similarly, for those who did perform, the 
decision involves one of the comparisons 


TZW, OF mW, 

depending on the first-period reviews. Thus 
the issue of whether to perform in the first 
period turns on a comparison of the ex- 


pected discounted value of performing when ` 


young and proceeding optimally thereafter, 
with the expected discounted value of first 
choosing the alternative occupation and then 
proceeding optimally, 


(1) a+p| p max{ 7,, W} 


+(1— p)max{ 7, #}] 
| Swtp max{z,w}, 
where p is the discount factor; pE (0,1). 
B. The Supply of Performances 


It is assumed that there is free entry of 
untried # in any period, and that per- 
forming is the only way to obtain a track 
record.? A consequence of the first restric- 


*It is not difficult to permit potential P to have 
different alternative opportunities, implying a rising 
supply price to the industry. W is replaced by W(x), 
where x € (0, M] indexes potential performers within a 
cohort of size M and W> 0. Assuming the number of 
potential performers who enter is N € (0, M}, W(N) 
replaces W in (11), below. The only notable departure 
from what follows is the obvious one that if some # has 
poor enough alternatives (w(0) is small), even poor 
reviews may not cause him to stop performing. - 
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tion is 7 < W, for otherwise arbitrarily many 
untried # would plan to perform in their 
second period. Moreover, 7 = w is ruled out 
as well, since t, >t >t, implies 7 > 1 > Tps 


in which case 7 = w yields (1) as ° 


(1) 


If (1’) held, arbitrarily many young untried 
P would plan to enter. Thus 


2) 


must be part of any equilibrium. Therefore, 
any # who chose not to perform at the first 
opportunity will never do so. Henceforth, 
“young” will replace “untried.” 

Next, given (2), m, < m- implies 7, < W, so 
any # wo performed badly in the first. 
period will not perform at all in the second. 
Thus, the condition implied by free entry is 


pu, t+ (1— p)w >W. 


T<W 


that a young # must be indifferent between 


i) the present value of permanent attach- 
ment to his alternative, and ii) the expected 
present value of performing i in the first period | 
and doing so again if and only if he receives 
good reviews (otherwise taking his alterna- 
tive): 


(3) r +¢| pa, +(1~ p) i] = w(1+p). 


Equation (3) provides further intuition for 
a <W. Expected (at time of entry) second- 
period income pr, +(1— p)w.exceeds w be- 
cause the impact of a bad performance early 
on can be ameliorated by quitting, thereby 
obtaining w. Free entry thus requires a first- 
period income 7 smaller than w, and w— m 
is the “option value” of being in the per- 
forming industry. | 

Finally, for any ¢ and t, satisfying (3) 
with. 7<¥, young #7 will be indifferent 
about initial entry (and strictly prefer to 
perform again whén older if they earned 
good reviews earlier). As a consequence, de- 
mand determines the number of young F, 
say N. The total audience served by all N 
young # is therefore 


(4) 
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The fraction p of the N young # receive 
good reviews. Thus, there are pN older ? 
serving an aggregate audience of size 


(5) pNA, = pNt,/a. 
C. An Individual Consumer 


Every member of the audience must de- 
cide whether to see a performance in any 
period, and what type to attend. This deci- 
sion is assumed not to depend on either 
expenditures on other goods or the quality 
of past performances attended (if there were 
any). 

Members of the audience obtain utility v? 
(measured in dollars) simply by attending a 
performance, and extra utility v if the pa 
formance is a good one. For simplicity, v? 

0 is assumed for all @. Assuming risk neu- 
trality, @ will choose the type of perfor- 
mance that solves 

(6) max{ pp — t, pp —t,, 0}, 
where 0 is the value of the null performance 
“stay home.” Recalling that free entry pre- 
cludes ‘performances by those who received 
bad reviews earlier on, the element- pW: = fy 
may be ignored. 


ths pe iia 


D. The Demand for Tickets 


Consumers are heterogeneous in. terms of 
the extra utility from a good performance, v. 
It is assumed that there is a continuum of 
consumers with v distributed uniformly on 
LY, Vjand0 <V<V<oo. Define A=V-—V.4 


‘Mach algebra is avoided by requiring v? to take on 
the same value for all Z (v? = 0) and permitting hetero- 
geneity in v alone. By doing so, the analysis is not 
altered in any important way unless, in the more-general 
setting, most consumers are relatively indiscriminating 
(small v). In this case the ability to perform well 
matters little, and the key condition fg/t> pg/p, ob- 
. tained below, can fail. In this case, the dimension along 
which # vary is almost economically irrelevant. The 
Situation analyzed in the text, being a simplified version 
of the instance in which the manner in which # differ is 
of some economic importance, is then arguably the one 
to consider. Also, note that staying home yields the 
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In what follows attention will be confined 
to equilibria in which there is a positive 
demand for performances by both young 
and old # and not all buy tickets. Both 
restrictions merely serve to eliminate repet- 
itive discussion. 

The implications of these two assumptions 
are as follows. First, observe that the net 
utilities pv — t and pw — t, are both increas- 
ing in v. Therefore, if there are to be any @ 
who do not buy tickets there must be some 
value of v, denoted, v, for which the best 
alternative to staying home is only as good 
as staying home 


max{ pv—t, py—t,} =0, 


with ve (V, V). € for whom v <v then do 
not buy tickets, and all other ® attend some » 
performance. 

Next, if tickets to see performances by 
both young and old F are to be demanded 
by some @, there must be a value of v, 
written 0, for which either type of perfor- 
mance is viewed as equally rewarding on net 


pp—t,= pu—t, 


with vey, y). Because ( pp — t J -(pv— 
t) is increasing in v, @ for whom v < v value 
performances by the young at least as much 
as those by the old, and conversely for v > v. 
Requiring v > V is not enough to ensure that 
there is demand for performances by the 
young; >v is needed as well. If, to the 
contrary, 0 < v held, while & for whom v < ọ 
would prefer purchasing a ticket to a perfor- 
mance by a young # to buying a ticket to 
see an old #, these € would all rather stay 
home, and there would be no demand for 
performances by young #. 
Overall, then, taken together, the assump- 
tions that some consumers stay home, and 
that there is demand for performances by all 


same utility as a bad, but gratis, performance. This 


restriction may also be relaxed. Finally, allowing v to 
be distributed nonuniformly is a straightforward exten- 
sion. The only noteworthy change is that the compari- 
son of steady states is slightly more complicated. 
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P imply 


Veovu<o<V. 


Observe that since v=(t, — —t)/( P,—P) 
and u=1t/p, U> v gives 
Ban 
t .p- 
That is, relative ticket prices f / ¢ must ex- 


ceed relative “talent” p, /p. Again, should 
this condition fail, every Z who plans to see 
a performance would prefer to see a more 
experienced performer, and there would be 
no demand for performances by the young.° 

Given the distribution of v in the popula- 
tion, demand for tickets to see young F is 
given by the number of @ for whom vE 


[v, v]: 

| 5l Ll} é —t tl - 
7 —dy = —| =— — —], 
0) Ii he a! 


while demand for tickets to see older, suc- 
. cessful performers, is the number of @ for 
whom v € (8, y]: 


pl Ms ot 
(8) carat 


E. Equilibrium 





Collecting the information obtained so far, 
steady-state equilibrium is characterized by 
the three equations 


ll. t,~t Nt, 
oa} 








Pa~ P a 
Li} ¢,-t tl Nt 
(10) —| = - —| = —, 
Aj PzP P| a 


>The conclusion t/t > p/p does not rely on v > V; 
that is, that some & do not attend any performance. If 
all g did attend, 6 >y must be replaced by the condi- 
tion ọ > V. However, that all ¢ attend implies V > t/p, 
in which case ọ > y continues to hold. 
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and 


(11) ppt? +t =2a( + F)(1+ pp). 


Equations (9) and (10) equate supply and 
demand in the markets for tickets to see old 
and young #, respectively, and (11) restates: 
the free-entry condition (3), with substitu- 
tion for 7 and ~, in terms of ¢ and -t;: 
Variables to be determined are the ticket 
prices ¢, and ¢, and the number of young 
P, N. 

The system (9)--(11) does not always have - 
a solution with N>0. The problem is.. as 
follows. It is. trivial to show that for any N, 
(9) and (10) always have a solution, say ¿(N ) 
and ¢,(N). Moreover both (N )<0 and .. 


t (N) <0, 


with Jim :(N)= o= tim (N), 
iio, md Ner. 
Jim t( m an Jim tl ) = P; 


If, for N —> 0, ¢ and t; do not rise enough to 
satisfy (11), the model has no equilibrium in 
which any # ever perform. In this case the 
alternative (w) is too good for performing 
ever to attract any young 2. It is therefore 
assumed that the model’s parameters satisfy 


t —\ 2 os 
(12) ppl pV) +( pV) 
Sharr pp). 


A second issue concerns the requirement - 
that not all @ choose to attend some perfor- 
mance. If w is sufficiently low, or V high 
enough, all @ will plan to attend some per- 
formance given ticket prices consistent with 
free entry. This outcome is not troublesome 
except insofar as (10) must be replaced by 


| Tih- |. Nt 
10’ —|-— -y | = —, 
a0) | 3 | 


and the analysis carried out in terms of (9), 





(10’), and (11). In order to remain within the 
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setting characterized by (9), (10), and (11), a 
slightly more complicated parameter restric- 
tion is required. Again this restriction merely 
States that the. alternative W is not so poor, 
or V so large, that given ticket prices con- 
sistent with free entry all @ would wish to 
attend a performance. 


Il. Predictions 


Predictions based on the simple model 
presented above come in two varieties. The 
most interesting group comprises descriptive 
features of steady-state equilibrium: its ap- 
pearance at a moment in time. The other 
collection of results involves comparisons of 
steady states as parameters vary. 


A. Descriptive Features of Equilibrium 


On the audience side, those # who are 
relatively indiscriminating—in the sense that 
they obtain little additional utility. from a 
good performance (low v)—do not. par- 
ticipate in the market. The more discerning 
participate, but confine their attention to 
lower-priced, less’ well-established #, and 
see more poor outcomes. The most dis- 
criminating. @ pay more, attend perfor- 
mances by artists with a solid track record, 
and witness few low-quality outcomes. 

On the performers’ side, young # earn 
incomes a below what they could elsewhere, 
w. This shortfall is the price of access to the 
stock of reviewers @ and the possibility of 
stardom, and is required by free entry. Those 
P who receive poor reviews perform no 
more and sell their skills elsewhere where 
talent as a performer plays a lesser role. 
Recipients of good reviews remain in the 
business, and earn incomes in excess of what 
they could elsewhere. Also, young # play to 
smaller audiences (A< A i) and are less 
costly to see (t < t,). Moreover, ticket prices 
and audience sizes differ more than the dif- 
ference in talent—A,/A = t/t > p,/P 
—and the difference in incOmes is more 
exaggerated still—a,/a>t,/t.° | | 


6 m, t?/le-F t/a t t 
= 4. > $—— > =, since Š >l. 
z t*/la-F t*/2a t t 
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Observe that 7,/m> p,/p implies that 
the implicit price of talent—net returns per 
unit of talent, 7,/p, and 7/ p —are rising in 
talent: 7,/p,>/p. In addition, so are the 
“marginal returns”: (7,—7)/(p,—- Pp) > 
a/p. These features identify the model as 
being of the hedonic variety. 

In brief then, the model makes strong 
claims about the basic dynamic features of 
occupations in which talent matters but is 
subject to substantial uncertainty at time of 
entry: Individuals only join the occupaticn 
when young, and seem to pay a high price 
for doing so. Those who fail subsequently 
change occupations. The successful remain 
in their chosen occupation, experience dra- 
matic income growth that appears un- 
justified by their performance alone, and 
exert greater control over resources. 

Market-level relationships are also im- 
plied. In particular, because there are N 
young #, earning 7 each, and only pN older 
P, each obtaining 7, >r, the earnings dis- 
tribution is always positively skewed, both 
absolutely. and in comparison with the distri- 
bution of talent, where the latter is induced 
by the entry and exit behavior of P. That is, 
the (1— p)N # who performed badly when 
young do not appear in this distribution 
when old. In addition, the ratio of total 
earnings of older P as a group, pNr,, to 
that of younger F, Nz, exceeds p,, as does 
relative audience size pNA,/NA.’ 

Consider, as an example, the performing 
arts. Therein, a randomly chosen young artist 
is unlikely to give a virtuoso performance ( p 
is small), but established performers are 
highly reliable (p, is large). As a conse- 
quence, there will be very few stars, and 
those who succeed will obtain an enormous 
payoff and be very costly to see. Young 
hopefuls will be legion, as will poor per- 
formances and brief careers. Moreover, as 
a group, despite their small number, the . 
stars’ aggregate earnings and following will 
be substantial, perhaps actually dominating 
those of all other performers taken together. 


'pNa,/Na = pa, /2> p( p,/P) = Pgs and pNAz/ 
NA = pt, /t> pg. 
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Other applications, in ‘business ene academe, 
are immediate. ` 

In contrast, an occupation in which per- 
formance, may be stochastic but past perfor- 
mance is a poor predictor of current perfor- 
mance— p = p,—will exhibit very different 
features. (The ‘alternative occupation, offer- 
ing w, may be interpreted as such an oppor- 
tunity.) In this case, little will depend on age, 
or indeed performance, all will fare ap- 
proximately equally in every pericd, and the 
chance of leaving the occupation will be 
slight. The instruction end of the entertain- 
ment business fits the p= p, requirement 
reasonably well, in addition to being the 
occupation of many young performers who 
at first sought po normano careers.. 


B. Comparison r Steady Scales 


The implications. of altering the model’s 
parameters are easy to obtain. Changes in 
the structure of consumer demand are ex- 
amined in some detail. Other experiments 
can be treated analogously, and are dis- 
cussed less extensively. 

The calculations are less cluttered if some 
notation is introduced. Thus define £ = p, — 

p, y= EAN /a, p= pp, and w=W + F. The 
system (9)-(11) becomes 


(13) t.(1+ py)—t=&V, 
(4) t= t(2,/p +») =9, 

and 

(15) l eee 


The E N variables are now t,,t, and 
y. From (14), the interpretation of y= =ł;/t 
—p,/p is that y is the “relative ticket 
price-relative talent” spread. 

Totally differentiating (13)—-(15), and iso- 
lating changes in the endogenous variables. 
on the left-hand side gives 


1+ py =i Pie dt, 
1 ~(p,/p+y) -t|| d 
291, 2t 0 dy 
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Calling the matrix D, 


|D]=2tt; (p +p)+2pt?( p, + py) 


+217(1+ py) > 0, 
and 

1 

a eae 

P =i 

| 20? 2 pit, 

x —2ptt, ~2ppt, 

2[r + Pt, (P/P + y) —2f (i+ py)+ Ply | 


t+ ptz( p/p + ¥) ao ae 
r(+ py) + pt, -(- = +) 
1- (i+ py)(pg/p+y)] 


Exogenous parameters that may be varied 
yield changes in the demand for perfor- 
mances (via variation in V and/or V), the 
value of #’s alternative opportunities (W), 
the discount factor (p), the technology of 
performances (F and a), the information 
content of a performance ( p,), and talent in 
the population (p). These variations are 
considered in turn. = 

The Demand Side. Let p=(V+¥)/2. 
Then, for given A=V— V, an increment to u 
represents a spread-preserving increase in the 
population ‘average value of v. From above, 


dt, /du\ . é >0 
dt/du | =D 0| =] <0]. 
dy/dp 0 >0 


For given ticket prices, raising u has the sole 
effect of increasing demand for tickets to see 
old P. Equilibrium 1, thus rises, and 7, 
along with it. Because the change in 7, im- 
plies that performing when old becomes a 
more attractive option, free entry dictates 
that the return to performing when young, 
q, must fall, this decline being accomplished 
by lower t. The increase in the relative ticket 
price-relative talent spread y is immediate. 
Other consequences follow readily. Be- 
cause d,=1,/aand A= t/a, larger u yields 
bigger audiences for old # and smaller 
crowds for the young. This quantity adjust- _ 
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ment, acting in conjunction with the change 


in ticket prices, produces a dramatic change. 


in 7, and m. Also; even though there is free 
entry to the performance industry, that 
established # are-in fixed supply given the 
number of young # implies that the distri- 
bution of earnings becomes even more posi- 
tively skewed when demand rises. 

Finally, recall that’the number of @ who 
do not attend any performance at all is 
(v-V)/A, where v=t/p, and that the 
number attending performances by young F 
is (U — v)/A with ọ = (t, — t)/§. The decline 
in ¢ thus implies that fewer ¢ choose not to 
see any performance. The rise in ¢,, and 
hence t, — t, then yields the result that more 
gG view performances by young #. Since 
-each young # serves a smaller audience, the 
number of young P(N) necessarily rises. It 
then follows that the number of old P (pN) 
is greater, and because each serves:a larger 
audience, the number of @ attending perfor- 
mances by older # rises absolutely and in 
comparison with the number seeing perfor- 
mances by young 2. 

Overall then, a spread-preserving increase 
in the pattern of demand raises the total 


‘number of tickets sold and the share of the 


audience served by established performers, 
and causes the distribution of rewards to 
become more skewed. The total number of 
performers must rise, but the young play to 
smaller audiences at lower ticket prices and 
earn smaller rewards. In contrast, older per- 
formers play to even larger audiences at 
higher ticket prices, and. earn yet greater 
incomes. 

In terms of interpretation, du >0 can be 
thought of as the outcome of consumers, as 
a group, deciding that the cómmodity offered 
by F is a useful product, perhaps as.a result 
of trial consumption. The changes ‘in the 
popular music industry over the past three 
decades fit this scenario well, as does the 
recent history of game theory in economics.’ 


8 This discussion of the effect of augmenting u abuses 
the steady-state assumption, but allows a straightfor- 
ward interpretation. Moreover, it may be defended with 
a local stability argument. Similar comments apply to 
all the parameter changes to follow. 
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Next, consider a mean-preserving spread 
in the pattern of demand, dA > 0: 


dt, /dA \ £/2 >0 
dt/dA | =D] 0 |=] <0} 
dy/då 0 >0 


n effects of an increment to À on 

t, y, Ags A; Mg; and r are qualitatively 
Sendal $ to those induced by an increase in ` 
u. The reasoning is.simply that both dp > 0 
and dA> 0 raise the average value of v for 
€ who would attend some performance at 
initial ticket prices, which, given free entry, 
implies higher t, and lower t. The only 
notable difference is that the impact on the 
total numbers of performers (and hence on 
total performances given by the young, etc.) 
is now ambiguous. 

This experiment may be interpreted in 
much the same way as the previous one, 
except that instead of all consumers deciding 
the commodity is a useful one, a significant 
proportion instead reach the opposite con- 
clusion, so that the population average does 
not vary importantly. 

Last, a pure increase in demand due to an 
expansion of the number of @ in the rele- 
vant population has the standard effect that 
would be expected given free entry— N rises 
by the same proportion, and t,t, and y all 
remain unaffected. This result obtains be- 
cause demand for tickets to see old F, rela- 
tive to demand for tickets to see the young, 
is unchanged. The long-term impact of events 
akin to the baby boom can be analyzed in 
this fashion. 

Overall then, in terms of ‘application of 
the results on the demand side, the key ques- 
tion is whether the change to be consid- 


°The change in the total number of young # de- 
pends on the fraction of the ¥ population who would 
attend a performance by older # at initial ticket prices: 
(V-v)/A..dd>0 (dV¥+dA/2) always reduces de- 
mand for performances by young #, but raises demand 
for performances, by older # when (V —ọ)/A is less 
than one-half. Consequently, whether the industry be- 
comes more or less attractive to young #, hence whether 
N rises or falls, depends on the initial value of (V— 


v)/A. 
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ered yields overall demand growth and/or 
changes in demand for tickets to see old # 
relative to demand for tickets to see the 
young. 


Alternative Opportunities. Any #’s al--- 


ternative opportunity is valued at w. An 
increment to w has effects 


dt , /dw 0 > 0 
| at/dw | =D 0 =|>0]. 
dy /dw 2a(1+ 9) <0 


An improvement in alternative opportunities 
raises ticket prices for all performances, but 
lowers the relative ticket price-relative talent 
spread y. Intuitively, to attract voung 2, 
prospects in the performance industry must 
improve, and better present and future op- 
portunities both make a contribution through 
higher ticket prices. The decrease in y re- 
flects the contraction in the industry result- 
ing from dw > 0 being, effectively, a factor 
price increase. That is y= €AN/a, in which 
case dy/dw « dN/dw <0. 

The change in ticket prices raises. audience 
size for all F, with the proportional increase 
_ being greater for young # (because A, /A= 
t/t). Again the induced effect on rg ‘and r 
is large due to the combination of ticket 
price and audience size changes. In terms of 
market-level aggregates, the main implica- 
tion is that the increase in ¢ implies fewer 
attend performances (since v = t/p). 

Discount Factor. Changes resulting from 
an increase in the discount factor p are 


dt ,/dp 0 <0 
dt/dp | = D7} 0 =| <Q 
dy/dp |` (2awp = pt?) >0 


because 7, >w implies 2awp — pt? < 0. Part 
of the. payoff to entering the performance 
business is the chance of receiving a good 
review, and thus earning 7, >W. An incre- 
ment to p raises the current value of this 
prospect, and so has the same qualitative 
effect as a reduction in w. 

Production Technology. Production tech- 
nology gives rise to the cost function F+ 
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aa*/2, which has the two parameters F 
and a. 

The consequences of changes in F have 
been derived already, since W=w + F and 
increments to W -were analyzed above. To 
reiterate, a higher fixed cost reduces the size 
of the industry and raises all ticket prices. 


_Audience sizes for all performances must 


rise, with audiences for performances by 
young # being affected most in percentage 
terms. In total, fewer @ attend. 

Variations induced by changes in the 
efficiency parameter a are 


dt, /da 0 > 0 
dt/da | = D7? 0 =| >0]. 
dy/da wrp! | <0 


Raising a increases variable costs, and like 
an increase in W or F (see (15)), augments t, 
and ż, and lowers y. The market-level impli- 
cations are also qualitatively the same: fewer 
@ attend performances. 

At the level of individual Z, the results 
are more ambiguous. For example, an in- 
crease in a may actually raise audience size 
for the young. (15) can be written 


pt,A,+tA=2w(1+ 9), 


and since both ¢ and t z increase with a, it is 
clear that at most one of A and A, can do 
so. If one cf A, or A in fact rises, it must be 
A, since A,/A=t,/t, which falls when a 
increases. Intuitively, the smaller scale at 
which young ¥ operate implies that an in- 
crement to œ raises marginal cost less for 
them than it does for older #. In conjunc- 
tion with the fact that ticket prices rise rela- - 
tively more for the young, it follows that if 
audience size rises for any #, it must do so 
for young 2. 

In regard to compensation, Tg and 7, (15) 
dictates that one must rise and the other fall. 
Since m =14/2— F, when A rises, or falls 
proportionately less than f rises, it is 7 which 
must increase. However, when both audience 
sizes fall, that A, > A implies the absolutely 
higher ticket prices earned by older Z may 
yield 7, rising instead. A similar ambiguity 
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enters discussion of the number of young 
and old #. 

Information Content of a Performance. 
The probability that any # who has per- 
formed well (poorly) previously will do so 
again in the future is p,(p,). As indicated 
above, that p,> p> p, holds may reflect 
talent, serially * correlated luck, or state de- 
pendence. In any case, p, (or §, which is 
equivalent, given p) is one index of the 
quality of the information contained in a 
good performance. 

One point to note at the outset is that if 
p= p,, the model’s equilibrium is. un- 
changed. While @ would be willing to pay 
the same amount to see # with null or poor 
reviews, those having poor reviews would be 
older, and attaching no value to the option 
value aspect of performing, would find their 
alternative employment strictly more attrac- 
tive. A corollary is that the value of p, is 
irrelevant so long as p, < p. 

Varying p, yields 


dt,/dp, Vv >0 
dt/dp, | =D-1| t/p|=| <0}. 
dy/dp, 0 20} 


Increasing p, lowers the level of v, U, for 
which indifference between seeing either type 
of P at given prices occurs. It thus raises 
demand for tickets to see older P, and lowers 
demand for tickets to see the young. The 
increase in ¢, and decline in ¢ are im- 
mediate. 

The impact on y is, in general, inde- 
terminate. y may be written 


E+ p 


in which case it is clear that whether y rises 
or falls depends on how responsive ¢, and 1 
are to changes in &, 

The indeterminacy of the change in y 
does not disturb results on most of the vari- 
ables of interest. The change in ticket prices 
raises audience sizes for older Z, and lowers 
them for the younger. These effects are again 
magnified in the compensations a, and 7. 
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The main market-level implication is that 
the number of @ who do not attend perfor- 
mances, (v — V)/A, must fall when p, rises, 
simply because ¢ declines. The market split 
between old and young # may go either 
way, as can the number of 2. 

Talent in the Population. The probability 
with which any untried # will put on a 
good show is p. Increments to p induce 
changes 


0 


dt , /dp mye < 
dt/dp | =D] .—tp,/p? |-=| 201. 
dy /dp — pt? +2awp 20 


At given prices, raising p reduces demand 
for tickets to see old Z, and increases supply 
by allowing more young ¥ to perform well. 
Similarly, demand for tickets to see the young 
P is augmented. These effects work to lower 
t, and raise 7, and in the case of t,, produce 
a f determinate result. The complication sur- 
rounding ¢ arises from the free-entry condi- 
tion. When p is larger, although. t£, (and 
hence 7,) is lower, it is more likely that any 
young # will obtain a good review. If this 
latter effect is sizable, as it may be for some 
parameter values, the performing industry 
can become a more attractive one when p is 
greater, and ¢ have to fall to satisfy the 
free-entry condition. Thus while the leading 
case involves an increase in ż, this outcome 
is not inevitable. When- it does occur, the 
results parallel a decline in p,. 


HI. Summary and Extensions 


In this paper the distribution of the attri- 
bute (talent) that is implicitly priced in a 
competitive market is derived from an infor- 
mation accumulation process. The point of 
doing so is to place greater structure on the 
distribution, thereby generating new predic- 
tions on the distribution of rewards and 
other variables of interest. More generally, 
the model illustrates the kind of gain associ- 
ated with imposing structure on the distribu- 
tion of traits in a hedonic model. 

The specific model analyzed is a simple 


-stochastic dynamic version of Rosen’s Su- 
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perstars model. Through performing, useful 
but imperfect information on the likely out- 
come of a subsequent performance is ob- 
tained. In steady-state equilibrium those 
older performers who have been recipients 
of good reviews early on stay in the industry, 
earn large incomes playing to big crowds, 
and exert control over great quantities of 
other inputs. Their audience is not often 
dissatisfied and pays a high price for this 
assurance. The less fortunate performers 
leave the industry. Entry only occurs among 
the young, who earn low incomes playing to 
small crowds. Their audience is disappointed 
comparatively often, but spent relatively Lt- 
tle to gain admission. Overall, there are few 
stars in the industry—the older, well-estab- 
lished performers—but asa group they serve 
a large fraction of the audience and obtain 
an even larger share of the returns. The 


distribution of rewards is always positively 


skewed. 

Owing to its simplicity, the model is not 
hard to modify. One extension permits young 
performers to enter the industry, and prior 


to performing (perhaps as a by-product of | 


costly--say time-consuming—training) ob- 
tain imperfect but useful private information 
on their talent. One sequential equilibrium 
of this game involves those who receive indi- 
cations that they are not likely very talented 
“bombing out” prior to performing, and the 
luckier proceeding just as above; a familiar 
phenomenon. The reason is simply that only 
those who know they.are likely to do well 
are willing to pay the price associated with 
being a young performer. 

A second extension involves choice of rep- 
ertoire. Suppose that some pieces are easy 
and others. hard, but that the consumption 
value of a good or bad performance does not 
depend on difficulty per se. Assume though 
that a hard piece, while less likely to be 
played well by any performer, differentiates 
between talents much better than does an 
easy one. Under this specification, older F 
will never perform anything hard because 
the. only thing that might be gained from 
doing so is new information, which is not 
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useful to older #. However, provided the 
hard piece is not too difficult (i.e., does not 
make the chance of being a star too slim), 
young # find it to their advantage to play 
the hard piece because they have the option 

of opting out should poor reviews be forth- 
coming. . 

Finally, the individual production element 
(one-man firm) may be replaced by a tech- 
nology in which each individual’s perfor- 
mance is complementary with other factors 
that may be allocated to his use. In equi- 
librium, workers who have performed well in 
the past obtain a greater allocation of com- 
plementary factors. This outcome supports a 
pattern of relative wages that overcom- 
pensates for performance differences (analo- 
gous to t,/t> p/p above) and produces 
rising stars within firms. 
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Cooperation, Harassment, and Involuntary Unemployment: - 
An Insider-Outsider Approach 


By ASSAR LINDBECK AND DENNIS J. SNOWER* 


We present a theory of involuntary unemployment which explains why the 
unemployed workers (“outsiders”) are unable or unwilling to find jobs even though 
they are prepared to work for less than the prevailing wages of incumbent workers 

_ (“insiders”). The outsiders do not underbid the insiders since, were they to do so, 
the insiders would withdraw cooperation from them and make-their work unpleas- 
ant (that is, “harass” them), thereby reducing the productivity and increasing the 
reservation wages of the underbidders. The resulting labor turnover costs create 
economic rent which the insiders tap in wage setting and, as a result, involuntary 


- unemployment may arise. 


In order to understand how free-market 
economies may suffer from protracted spells 
of involuntary unemployment, it is im- 
portant to explain why underbidding is not a 
preponderant feature of labor markets. In 
this context, we take “underbidding” to 
mean an agreement between a worker and a 
firm that a particular job be performed at 
less than the prevailing wage. (Whether the 
low-wage offer is made by the worker, the 
firm, or both, is immaterial in this regard.) If 
underbidding would occur whenever unem- 
ployed workers were willing to work for less 
than the prevailing wages (normalized for 
any productivity differences), then involun- 
tary unemployment would either. disappear 
or be accompanied by the empirically unob- 
served phenomenon of persistent wage defia- 
tion. 

In the absence of government interven- 
tion, underbidding failures can be rational- 
ized by showing (a) why firms have no in- 
centive to agree on low-wage bids in the 
presence of involuntary unemployment, or 
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(b). why workers lack this incentive. The 
recent theoretical literature on unemploy- 

ment has pursued both of these routes. 
The efficiency wage theories (for example, 
George Akerlof, 1982; Jeremy Bulow -and 
Lawrence Summers, 1986; Jim Malcomson, 


1981; Carl Shapiro and Joseph Stiglitz, 1984; 
and Andrew Weiss, 1980) have focused on 
route (a), and much of the labor union liteza- 


ture which has bearing on unemployment 


- and layoffs (for example, Ian McDonald and 
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Robert Solow, 1981; Andrew Oswald, 1982) 
takes route (b). 

This paper attempts to provide a rationale 
for what many people regard as a well- 
established social norm, namely, that workers 
should not “steal” jobs. from their fellow 
workers by agreeing to work for lower wages, 
and that employers should not permit such 
“job theft.” 

Our analysis pursues the two routes above 
in the following way: Route (a): Firms may 
refuse to replace incumbent employees with 
workers who wish to underbid because they 
realistically expect that, if they would do so, 
the remaining incumbents would withdraw 
cooperation from the underbidders in the 
process of production. Route (b): Unem- 
ployed workers may not agree to underbid 
because they realistically expect that, if they 
thereby succeeded in replacing some in- 
cumbents, their personal relations with the 


remaining incumbents would be unpleasant 
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(i.e.,. they would be “harassed” by the in- 
cumbents). 

In the standard literature on the theory of 
labor markets, harassment has received little 
attention, while the theory of teams (for 
example, Armen Alchian and H. Demsetz, 
1972; Jacob Marshak and Roy Radner, 
1972), recognizes employees’ productivities 
to be interdependent. However, the crucial, 
distinctive feature of our analysis is that 
cooperation and harassment activities do not 
occur automatically; rather, they lie within the 
control of the employees, especially the in- 
cumbents. 

In describing the causes and consequences 
_ of incumbents’ cooperation and harassment 
activities, we adopt an “insider-outsider” ap- 
proach to the labor market. The basic idea 
underlying this general approach is that there 
are labor turnover costs that generate eco- 
nomic rent which mcumbent workers (“in- 
siders”) manipulate and exploit in the pro- 
cess of wage determination. In doing so, the 
insiders primarily take account of their own 
interests. The unemployed workers are dis- 
enfranchized in the process of wage nego- 
tiation and, as shown below, involuntary 


unemployment may occur. It is worth em- 


phasizing that the distinction between “in- 
siders and outsiders” is not merely one be- 
tween employed and unemployed workers, 
but rather between groups of workers with 
different employment opportunities: the in- 
siders face more favorable opportunities than 
the outsiders due to the insiders’ ability and 
willingness to use turnover costs to drive up 
their wages. 

The insider-outsider approach has been 
outlined in general terms in Assar Lindbeck 
and Dennis Snower (1984a, 1985b, 1986a, c). 
Avner Shaked and John Sutton (1984) pro- 
vide a bargaining rationale (one of many 
conceivable ones) for insider market power. 
The approach has been extended to a two- 
period framework by Robert Solow (1985) 
and its implications for timé dependence 
of unemployment (i.e., dependence of cur- 
rent unemployment on past unemployment) 
were developed by Olivier Blanchard and 
Lawrence Summers, 1986; Niels Gottfries 
and Henrik Horn, 1986; and Lindbeck and 


Snower, 1986b. Robert Gregory (1986) has- 
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. given some preliminary empirical support 


(from Australia) for the notion that wages 
are influenced more by firms’ internal condi- 
tions than by external conditions in the labor 
market. 

In this paper, the insiders are assumed to 
create a special, potentially important, vari- 
ety of labor turnover cost by withdrawing 
cooperation from, and by harassing the en- 
trants who attempt to underbid. As a result, 
the insiders are able to raise their wages 
above the market-clearing level without in- 
ducing underbidding. 

At these wages, the unemployed workers 
(“outsiders”) would prefer to trade places 
with the insiders (i.e., they would prefer to- 
be employed for insider wages under insider 
conditions of work rather than to be unem- 
ployed), but they do not have this option. 
They are victims of discrimination, because 
whenever they gain employment through un- 
derbidding, they receive less cooperation and 
more harassment than the insiders do. In 
fact, the outsiders may be willing to work for 
sufficiently less than the insider wages so as 
to compensate the firms for their more 
limited cocperation skills, but they may nev- 
ertheless be unable to find jobs. Given that 
the outsiders find themselves with lower pro- 
ductivity and higher disutility of work than 
the insiders, there may exist no wage that 
both induces firms to hire outsiders and in- 
duces outsiders to work. This is the sense in 
which invcluntary unemployment can arise 
in our analysis. 

In the literature on unemployment theory, 
the “insider-outsider” approach may be re- . 
garded as an alternative (though comple- 
mentary rather than mutually exclusive) to 
the “efficiency wage” approach. Whereas the 
former explains unemployment through in- 
siders’ market power which is used to exploit 
the rent from labor turnover costs in the 
process of wage determination, the latter 
approach explains unemployment through 
asymmetric information and firms’ market 
power in wage determination (see Lindbeck 
and Snower, 1986c) for a comparison of the 
two approaches). In the insider-outsider 
world, the unemployed workers do- not en- ` 
gage in underbidding because the insiders 
prevent them from doing so; in the effi- 
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ciency-wage world, underbidding. does not 
occur because it is not in the firms’ interests. 
Among the contributions to the efficiency 
wage literature, George Akerlof’s (1982) “gift 
exchange model” is closest in spirit to. our 
approach here, in that his analysis describes 
how employers’ wage offers may be used to 
promote their workers’ cooperation and 
effort. 

‘Section I deals with the microeconomic 
behavior of workers and firms in our model. 
Section II describes the equilibrium of a 
single firm and its employees. In Section IH, 
we incorporate this equilibrium in an aggre- 
gate analysis of the labor market and ex- 
' amine how involuntary unemployment can 
occur in this context. Section IV deals with 
potential objections to our analysis. Finally, 
Section V contains concluding remarks. 


I. The Behavior of Economic Agents 
A. The Underlying Setup 


Though our explanation of involuntary 
unemployment rests on two distinct, logi- 
cally independent arguments (one of which 
focuses on cooperation, the other on harass- 
ment), for brevity, the formal model in Sec- 
tions II and IH deals with these arguments 
simultaneously. 

The cooperation and harassment activi- 
ties, which the insiders use to protect them- 
selves against underbidding, may be defined 
as follows. “Cooperation” refers to all those 
activities in which workers help one another 
in the process of production and thereby 
raise their productivity. “Harassment” stands 
for all those activities whereby workers make 
one another’s jobs more disagreeable (prim- 
arily by damaging their personal relations) 
and thereby raise their disutility of work. 

In practice, those workers who have spent 
a long time at their jobs are often more 
capable of cooperation and harassment than 
their newly arrived counterparts. We capture 
this observation roughly by supposing that 
when workers first enter their firms, they are 
unable to cooperate with or harass other 
workers, but after a fixed period of time— 
call it the “initiation period”—they all gain 
identical access to these abilities. 
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Within this context, we identify three ho- 
mogeneous groups of workers: (i) insiders, 
the “experienced” employees who are able to 
engage in the full range of cooperation and 
harassment activities; (ii) entrants, the “in- 
experienced” employees who have no access 
to these activities; and (iii) outsiders, the 
unemployed workers. 

In this section, we build a simple model 
that captures the role of insiders’ cooper- 
ation and harassment activities in the formu- 
lation of wage and employment decisions 
within a firm. Our model is based on the 
following salient structural assumptions: 


1.Wage Decisions. Each. employee’s wage is 
negotiated for one period at a time, where 
(for simplicity) the length of the period is 
assumed equal to the initiation period.’ 


2. Outsiders Are Perfect Competitors for Jobs. 
Thus, when an outsider is hired (and thereby 
turns into an entrant), the person’s entrant 
wage is equal to his reservation wage (for the 
duration of the initiation period). 


3. Insiders Have Some Market Power. Each 
insider sets his wage “individualistically” 
(taking the strategies of all other agents as 
given).” 


4. Monitoring. An insider’s wage cannot be 
made contingent on his cooperation and 
harassment activities, since the firm is unable 
to monitor these activities directly. (All that 
the firm can observe is its output and the 
number of insiders and entrants it employs.*) 


lIn other words, there are no “long-term” wage 
contracts (extending over the employees’ lifetimes). If 
such contracts were possible and if employees lacked 
market power on entering the firms, then involuntary 
unemployment could not exist: 

The assumption of unilateral wage setting by in- 


-siders is made only for expositional simplicity, as noted 


in Section II, Part B. 

3 Our conclusions would not be substantively affected 
if we would make the more general assumption that the 
firm (through supervision of its employees) monitors the 
cooperation and harassment activities imperfectly. 
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5. Employment Decisions. These are made 
unilaterally by the firms. 


6. Sequence of Decisions. In the first stage of 
the decision-making process, the insider wage 
and the cooperation and harassment levels 
are set, taking into account how these deci- 
sions affect employment. The entrant wage is 
determined as well. In the second stage, the 
firms make the employment decisions, taking 
the insider and entrant wages, as well as the 
cooperation and harassment levels, as given. 


B. The Firm 


Consider a firm that has two variable fac- 
tors of production: insiders (L,) and en- 
trants (L,). Let a, represent the level of 
cooperation among insiders (measured as the 
actual number of insiders divided into the 
number that would be required to produce 
the same output in the absence of cooper- 
ation among insiders), and let a, stand for 
- the level of cooperation between insiders and 
entrants (measured as the actual number of 
entrants divided into the number that would 
be required to produce the same output in 
_ the absence of cooperation from insiders). 
We will call a, and a, the “labor endow- 
ments” of the insiders and entrants, respec- 
tively. The firm is assumed to know the 
levels of these endowments but it cannct 
observe the cooperation activities of individ- 
ual workers. We write the firm’s production 
function as Q= f(a,-L,+a,:L,), f’> 4, 
f” <0, where Q is the level of output. 

Let W be the insider wage and R, be the 


entrant wage (which is equal to the entrants’- 


reservation wage). All insiders are identical 
and receive the same wage, and similarly for 
entrants. The firm can observe W and Rp, 
but it cannot observe the harassment activi- 
ties which are reflected in the level of R p. 
Within the two-stage, decision-making 
process specified in Section I (with wages, 
cooperation, and harassment decisions made 


in the first stage and employment decisions . 


made in the second), the firm’s problem is to 
maximize its profit with respect to L, and 
Lp, taking the insider and entrant wages, the 
overall cooperation and harassment levels, as 
well as the production function f as given. 
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To present our analysis in the simplest possi- 
ble way, we assume that the firm has a 
one-period time horizon.* 

Let m be the firms- “incumbent work 
force,” that is, it is the stock of insiders 
carried forward from the past. Since we as- 
sume that cooperation and harassment skills 
are firm-specific and that entrants acquire 
them only after they go through the ini- 
tiation period, it is clear that L, < m. 

Thus, the firm’s profit-maximization prob- 
lem is ' 


—W-L,—Rg-L, - 
subjecttoH,;<m; L, Lp<0. 


Let A=a,-L,+a,-L, be the firms effec- 
tive work force (.e., its work force in 
efficiency units of labor). Then the first-order 
conditions may be expressed as follows: 


(2a) TP ie 


Ov 


(2b) aL, ag f'(\)- Re <0, 


on 


— -L,=0, 
) 


where we ignore the nonnegativity constraint 
on L, and we assume that the firm is able to 
hire all the entrants it demands at the wage 
Re 


4With regard to our analytical conclusions, this turns 
out rot to be a restrictive assumption. Naturally, if the 
firm has a multiperiod time horizon, it faces an inher- 
ently intertemporal problem, since the entrants hired in 
one period become insiders in the next. Lindbeck and 
Snower (1985a) extend our model to a two-period, 
overlapping-generations setting. 

*Since L; <m, the marginal incumbent may gener- 
ate positive profit, as shown by the inequality in (2a). 
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C. The Workers 


Insider i has the following decision vari- 
ables: 

1) The level of his harassing activity 
directed at entrants: h'i, (implicitly assuming 
that the insider harasses all entrants in equal 
measure). We assume that the insider does 
not harass other insiders.® 

2) The levels of his cooperative activities 
directed at other insiders and entrants: a} 
and aj, respectively, defined analogously to 
a, and a, above. (We assume implicitly that 
he cooperates with all the other insiders in 
equal measure, and similarly for all the en- 
trants.) 

3) The insider i’s wage: W`. 

The insider makes these decisions “indi- 
vidualistically,” that is, he takes the optimal 
cooperation, harassment, wage setting, and 
employment strategies of all other agents as 
given. Let us examine the role of each of 
these decision variables in the context of the 
insider’s decision-making problem. 

Since we are primarily concerned with the 
effect of insiders’ cooperation and harass- 
ment activities on their wages and employ- 
ment, it is natural to make the simplifying 
assumption that the insider i’s cooperation 
and harassment activities do not: affect his 
own utility directly, but only indirectly via 
the wage he is able to-achieve.’ In other 


Since Lp > 0, the marginal potential entrant may gener- 
ate negative profit, as shown by the inequality in (2b). 
Finally, we assume that A-f’(0)>1, where A is the 
upper bound on a,, as given in (4c), so that it is always 
profitable to the firm to employ some insiders: L* > 0. 

6 This assumption could be derived from more basic 
postulates. For example, we could assume that each 
insider finds it disagreeable to harass the other insiders 
and then show that, in the Nash equilibrium (described 
below), no insider is able to achieve a higher wage by 
harassing other insiders. Thus, each insider chooses not 
to harass the other insiders. 


‘Allowing, the insider’s cooperation and harassment. 


activities to affect his utility directly has self-evident 
implications for our results. In practice, of course, this 
direct utility effect might be positive or negative. 
Whereas it is usually safe to assume that harassment 
activities are disagreeable to the harassers, the same 
cannot be said of cooperation activities. For example, 
there are direct utility gains from cooperation when an 
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words, the insider 1 iS assumed to regard the 
activities hi,, a}, and a} as neither desirable 
nor undesirable per: se and -therefore (as 
shown below) he uses them only to support 
his wage claims. | 

We specify insider i’s utility function quite 
simply as Q'=C'—1/', where C, is his con- 
sumption and /' is his labor (in units of 
time). Labor is taken to be a discrete activ- 
ity, with /=1 for an employed worker and 
l=0 for an unemployed one. We: assume 
that each worker consumes his entire income 
in each period. For insider i, this means that 
C=W'. 

The insider’s reservation wage, R}, is de- 
fined as that wage (W') which makes him 
indifferent between employment (yielding 
utility W'—1) and unemployment (yielding 
utility 0): 


(3a) R,=R,=1, forall i. 


Let entrant j’s utility be Q/ = C/— I — Hp, 


where H, stands for his disutility from being 


harassed “by the insiders.® Naturally, we as- 


sume that 

(3b) (dH, /dh',)>0 for any insider i. 
Thus the entrant’s reservation wage is 
(3c) RE=R,=1+H,, forall j. 

We assume that each insider’s harassing ac- 
tivity (h',) is bounded from above and be- 
low, so that each entrant’s disutility from 
being harassed (Hp) is also bounded as 


(3d) : 0<H;<H, 


insider prefers to work in cooperation with entrants or 


other insiders than to. work in isolation. On the other 
hand, direct utility losses from cooperation are .con- 
ceivable as well, since an insider who cooperates may 
expend more “effort” than one who does not. 

SRecall that the entrants, unlike the insiders, are 
unable to perform harassment activities. Furthermore, 
note that Hyg is the same for every entrant (since we 
have assumed that each insider harasses all entrants in 
equal measure). 
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where H is a nonnegative constant ce 
scribed in fn. 17, below). 

We now turn to the insider i’s cooper- 
ation activities and specify how they affect 
the productivities of the other insiders and 
the entrants. We wish to ensure, quite plausi- 
bly, that an insider is able to raise the margi- 
nal products of workers by cooperating with 
them. For this purpose, we make the follow- 
ing two assumptions: 


(4a) da,/da}, da,/da',>0, 
and 
(4b) | 0< nr Ve <1, 


where n; =—(f"/f)-ar:L; and g5 
—(f”/f)-ag-Lp are the elasticities of the 
marginal product of labor with respect to the 
insider and entrant work forces. Thus, when 
an insider increases his cooperative activity 
with other insiders and entrants, the margi- 


nal products of the insider and entrant work 


forces rise: 
afar f) da, 
—— = — . — (l+) > 0, 
Ja ai F| n) 
ola dp 1 
O ĝa Bal, f 


Assumption (4a) means that the jobs 
within the firm are sufficiently interdepen- 
dent so that an individual insider’s cooper- 
ation with other insiders or entrants has a 
significant, positive effect on their labor en- 
dowments. This assumption is unnecessary 
to our analysis whenever insiders can in- 
fluence a, and a, through coordinated 
(rather than individualistic) activity. Indeed 
this suggests that, in large plants with little 
job interdependence, insiders: may have a 
special incentive to form a union. An in- 
sider-outsider explanation for the emergence 
of unions is to be found here. 

We let each insider’s cooperating activities 
(at and aji) be bounded from above and 
below, so that the labor endowments of in- 
siders and entrants (a, and a;) are bounded 
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as follows: 
(4c) l<ar, đgsSÁ, 


where A is a constant greater than unity.’ 
Finally, we turn to the insider’s influence 
over his wage W‘. To reach our qualitative 
conclusions, we only need to assume that (a) 
each inside-’s wage captures at least some of 
the economic rent generated through his co- 
operation and harassment activities, and 
(b) the greater this rent, the higher his 
wage. These properties hold in a variety of 
well-known bargaining games (for example, 
Shaked and Sutton, 1984) and are in accord 
with commonsense ideas on wage-setting 


‘processes. However, to make our exposition 


as simple as possible, we consider only the 
extreme case in which each insider sets his 
own wage uailaterally and individualistically 
(as noted in Section I). This means that each 
insider takes the wages and employment of 
all other insiders as given. Consequently, if 
he wishes tc retain his job, he must set his 
wage so thet the firm has an incentive to 
employ him in addition to all the other 
insiders it is employing. In other words, each 
insider regards himself as the marginal 
worker in th2 firm’s employment decisions. 
The. insider i faces two wage-setting op- 
tions: (i) he may set his wage at some level 
Vi, which is sufficiently low to ensure his 
continued employment, or (ii) he may achieve 
his reservation wage Ri, by choosing not to 
be employed. Clearly, the insider will choose 
the first option only if the maximum 
achievable wage V', denoted by Viax is at 
least as great as the reservation wage; other- 


°The assumpion that A is a constant is merely an 
expositional simplification. Our analysis could be easily 
be extended to cover the possibility that A is an increas- 
ing function of L; (.e., the more insiders there are, the 
greater the potential for cooperative activity). In that 
case, we would require that the marginal product of 
insiders (in the Nash equilibrium described below) di- 
minishes as more insiders are hired. 

d(a-;")faL, =A fl + A'-f' <9. 

(This implies tha: the demand curve for insider labor is 
downward slopin3.) 
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wise, the second option is preferable: 
(5a) W' = max|R;, Via]. 


Vax may be inferred from the firm’s em- 
ployment behavior as described by the first- 
order condition (2a) and (2b). If entrants are 
not employed, then only (2a) is relevant for 
determining the maximum achievable wage: 
W <a,-f'(A) and thus Via is the maximum 
of [a;: F (A )] with respect te to a and ai. On 
the other hand, if entrants are employed (in 
addition to insiders), then both (2a) and (2b) 
are relevant and the first parts of (2a) and 
(2b) hold as equalities: 


£0) =f(aym+ ag-Lp) 
= V'/a,;= 


Rg/4pg, 


and thus Vi... is the maximum of ila 1/4) 
R | with respect to a}, az, and h 
In short, Via may be expressed as fol- 
lows: 


ay, a'g,h 


(Sb) Vinx = max [minar flar Ly), 


(a;/ag) Re}]. 


Substituting (5b) into (5a), and recalling that 


i’s wage: 
(5c) Wis max E ree 


aj, ag, A 


(a;/ag) (1+ Hg) 


IJ. The Microeconomic Equilibrium: The 
Firm and Its Employees 


We now show how the equilibrium levels 
of wages, employment, and cooperation and 
harassment activities are determined through 
the interaction of a firm and its employees. 
Our concept of equilibrium (for the two- 
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stage, decision-making process described 
above) may be specified as follows: 


Definition: In the Nash equilibrium of the 
firm and its employees, (a) each insider i 
maximizes his utility with respect to his deci- 
sion variables W', at, at, and h',, taking the 
strategies of the firm and the other employees 
as given, and (b) the firm maximizes its 
profit with respect to its decision variables L, 
and Lp, taking the ee of its i i ca 
as given. 


Let us now turn to the characteristics of this 
equilibrium. 


A. .Cooperation 


Under equilibrium conditions, each insider 
cooperates fully with other insiders, but does 


: not cooperate with entrants. 


Intuitively, the reason is that (a) by coop- 


erating with the other insiders, the insider 


raises the marginal product of the firm’s 
incumbent work force and is thereby able to 
achieve a higher wage, and (b) by refusing to 
cooperate with entrants, the insider reduces 
the marginal product of the entrant work 
force, and consequently reduces the number 
of entrants hired, thereby raising the margi- - 
nal product of the incumbent work force and 
achieving a higher wage. 

This can be shown formally by deriving 
the cooperation activities a; and af, which 
permit the insider í to earn his maximum 
achievable wage Vi By the V$, equation 
(5b), the insider’s optimal (equilibrium) levels 
of cooperation are (a;)*= max(a i) and 
(a’,)* = min(a), SO that 


(6a) seg and až=1. 
B. Harassment 


Under equilibrium conditions, each insider 
harasses maximally all workers who enter the 
firm. . 

Intuitively, we see that by doing so, the 
insider maximizes the entrants’ reservation 
wage and thereby discourages them from 
entering the firm, so that a minimal number 
of entrants are hired. Thus, the marginal 
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product of theincumbent work force is max- 
imized, so’ that the insider achieves the 
highest possible wage. 
- Formally, the Vý 
that the insider’s equilibrium level of harass- 
ment (which permits him to earn his maxi- 
mum: achievable wage) is (Ay = = max( hi), 
sò that 


(6b) Hž=H 


(recalling that, by (3d), H is the upper bound 
of Hg). 


C. Wage Determination 


Substituting the optimal cooperation levels 
(6a) and the optimal harassment level (6b) 
into the W! equation (Sc), we _ obtain the 
following wage equation: 


D (W')*=wW* 
= max[1, min{ A-f’(4-L,), 
A “(1+ H)}] i for alli i. 


This equation has`a straightforward interpre- 
tation. If the insideér’s reservation wage (R; 
=1) falls short of his maximum wage 
achievable through employment, (min{ A: 
f'(A-L,), A*(+ H)}), then the insider sets 
his wage with two independent considera- 
tions in mind: W‘ must be sufficiently low 
so that (a) the insider does not become ` un- 
profitable to the firm, that is, 


(8a) Wi < A-f'(A-L,), 


(for otherwise he would be dismissed) and 
(b) the insider remains at least as profitable 
as the marginal entrant, that is, 


(8b) Wi< A-(1+H), 


(for ‘otherwise he would be replaced by the 
entrant). We call (8a) the “absolute profita- 
bility constraint” (APC) and (8b) the “rela- 
tive profitability constraint” ale) on the 
insider wage., 


equation (5b) implies | 
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D. Employment Determination 


Whether the insider wage is given by the 
reservation wage, the APC or the RPC de- 
pends on the size of the firm’s incumbent 


work force m. Recall that the firm faces 


diminishing returns to labor (i.e., f’ <0) 
and thus the larger the incumbent work force, 
the lower the incumbent’s marginal product. 
There are three possible scenarios: 


(i) A-“large” incumbent work force: Here 
the incumbent work force is so large that its 
marginal product is ‘less than the insiders’ 
reservation wage (Ri ). In particular, m> m, 
where m is the “maximum: sustainable in- 
cumbent work force” (i.e., the largest possi- 
ble number of incumbents which the firm 
may have an incentive to employ) and 7 m is 
given by’? 


(9) Af AR) =1. 


When the incumbent work force is greater 
than its maximum sustainable level (m > m), 
it is clear that the firm finds it worthwhile to 
reduce employment. What remains to be ex- 
amined is how large the new work force will 
be and whether some insiders will be re- 
placed by entrants. 

=- To this end, note that in this scenario the 
insider wage will be set equal to the reserva- 
tion wage: 

(10a) W*=R,=1, form>ñ. 


The reason is that if W were set beneath this 
level, then some insiders would have an in- 
centive to quit; whereas, if W were above 
this level, then some insiders would be dis- 
missed even though they prefer employment 
to unemployment and these insiders would 
consequently have an incentive to opt for a 
lower wage. — 


= 10 Proof. If the firm is not constrained by L; < m in 


its maximization problem (1), then (by the first-order 
condition (2a)) its demand for insiders (L*) rises with 
a; and falls with W. By (3a) and (4c), max(a,) = A and 
min(W) = R,=1. Substituting these values into the 
insider demand function (2a), as equality, yields (9). 
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Given that the insider wage is at its 
minimum level W =1, then (by (2a) and (9)) 
the firm -employs the maximum sustainable 
incumbent work force: | 


(10b) Lř=m, form>m. 


Since the insiders’ marginal product is equal 
to their reservation wage (A-f’(A-L,) =1), 
the marginal product of an entrant (hired in 
addition to the insiders) must be less than 
his reservation wage (f’(A:L*¥)<1+ H). 
Thus, the firm hires no entrants: 

(10c) Lz=0, form>m. 

(ii) An “intermediate” incumbent work force: 
Here the incumbent work force is (a) small 
enough so that its marginal product exceeds 
the insiders’ reservation wage, but (b) large 
enough so that the marginal product of 
entrants (hired in addition to incumbents) 
falls short of the entrants’ reservation wage. 
In particular, m<m<m, where m is the 
“minimum sustainable incumbent work 
force” (i.e., the smallest possible number of 
incumbents that the firm could employ 
without having an incentive to hire entrants). 


11 The firm has no incentive to replace some (but not 
all) of its insiders by entrants, since the profit contribu- 
tion from replacing one insider by one entrant is 


® = (dn/dL,)— (3n/ð Li) 
= (W~Rg)~(A-1)-f(A) <0, 
by (2a) and (2b), and 
(d/dLp)lars- -a = (A-1) “f" <0. 


Clearly, this applies to all three scenarios. 

12 The firm has no incentive to replace all of its 
insides by entrants for the following reason. In the 
equilibrium for scenario I, the firms’s profit is 7*(/) = 
{[4-g(1/A)]— g(1/A), where g=(f’)~’. If the firm 
replaced all its insiders by entrants, its profits would be 
& = f{g(1)]— g(1) (since entrants do not harass one 
another and thus Rp =1). 7*(J) (which is described by 
the area under the insider demand curve and above the 
W*=1 line in Figure 2A below) is greater than 7 
(which is described by the area under the entrant de- 
mand curve and above the W*=1 line in the same 
figure). 
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m is given by? 
(11) f'(A-m) =1+ H. 


Under these circumstances, the firm hires no 
entrants: 
(12a) LE=0, form<m<m, 
since (by (11)) the marginal product of an 
entrant is less than the entrant’s reservation 
wage (f’(A:m) <1+ H=R#). 
Consequently, in setting his wage, each 
insider is constrained not by the need to 
remain at least as profitable as the entrants 
(since entrants are never profitable in this 
scenario), but only by the need to keep his 
absolute profitability from falling below zero. 
In other words, the binding constraint on the 
insider wage (given by the wage equation 
(7)) is the APC (Constraint (8a)), whereas 
the RPC (Constraint (8b)) is redundant.’ 
This means that each insider sets his wage 
equal to the marginal product of the incumbent 
work force: 
(12b) W*=A-f'(A-m) form<ms<m. 
At this wage, the firm retains all its in- 
cumbents: 


(12c) L¥=m, form<m<m. 


U Proof If m = m, then L% = 0, provided that ap =1 
and R; =1+ H. (The reason is that, by (2b), (d7/dL,) 
= {(A-m)~(1+ H)=0.) If m< m, then LE > 0, for 
any feasible a, and Rg. (The reason is that (d7/dL,) 
=ar'f'(A-m)— R,> 0 for any feasible a, and Rg.) 

14Formally, this may be shown as follows. Since 
m>m then (by 11) f'(A-m) <1+H. Since msm, 
then (by (9)) 4:f’(A-m) 21.. Therefore, 1< A- f(A. 
m)<A-(1+ H). By the wage equation (7), we obtain 
(12b). 
15The firm has no incentive to replace all of its 
insiders by entrants, for the following reason. In the 
equilibrium for scenario II, the firm’s profit is #*(II) = 
f(A-m)-—A-f(A-+m)-m. In the equilibrium for 
scenario ITI, the firm’s profit is w*(III = f[g(1+ Hj- 
A+ H):m—(1+ H)-A-{(1/A): g0 + H)— m}. Ob- 
serve that in Figures 2A and 2B below, w*({II) and 
a*(III), respectively, are described by the areas under 
the insider demand curve, above the W* =1 line, and to 
the left of the incumbent work force m (where m < m 
<m for 7*(ID) and m< m for w*(IID). Clearly, #*(ID 
>a*(IID. The upper bound on H, given in fn. 17, 
implies that w*{III) > # (where 7 is defined in fn. 12). 
Consequently, *(ID > 7. 
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(iii) A “small” incumbent work force: Here 
the incumbent work force is sufficiently small 
so that the marginal products of both the 
incumbents and some entrants (hired in ad- 
dition to the incumbents) exceed their re- 
spective reservation wages. In particular, 
m <m. | 

Under this scenario, the insiders cannot 
completely exclude the outsiders from get- 
ting jobs (regardless of their cooperation and 
harassment activities). Thus, each insider 
must set his wage with a view to his profit- 
ability vis-a-vis the éntrants, that is, the 


binding constraint on the insider wage is the - 


RPC (Constraint -(8b)).'© By the wage equa- 
tion (7), this means that the insider wage is a 
markup (by the factor A) over the entrants’ 
equilibrium reservation wage (R$ =1+ H}: 


(13a) 
W*=A-(1+H), 


At this wage, the marginal incumbent is 
just as profitable as the first entrant (hired in 
addition to the incumbent work force): 
(n/L) = Af'(A-m) — W* =(da/0L,) 
= f'(A-m)—(1+ H). Since the incumbent 
work force is “small,” the first entrant gener- 
ates positive profit; thus, the marginal in- 
cumbent does so, too. Consequently, the firm 
retains all its incumbents: 


for m<m. 


(13b) L¥=m,  form<m, 

provided (as shown below) that the firm 
lacks. the incentive to replace all its in- 
cumbents by entrants. 

Moreover, entrants are hired until their 
marginal product is brought into equality with 
their reservation wage. A-L?}+LE=A-m 
(by (11)) and thus 
(13c) L* = A-(m-—m). 

- We now inquire under what conditions the 
firm has no incentive to replace all its in- 
cumbents by entrants. If the firm were to 


16 Formally, it follows from m < m that f’(A-m)>1 
+ H. Thus, A-f’(A-m)> A:(1+ H)>1. By the wage 
equation (7), we obtain (13a). 


MARCH 1988 


pursue this replacement strategy, it would 

encounter a loss and a gain: the loss would 
arise because the entrants (unlike the in- 
cumbents) could not cooperate with one 
another, and the gain would emerge because 
the entrants (in the. absence of incumbents) 
would not be subject to harassment. For the 
loss to exceed the gain, the harassment level 
H must fall beneath an upper bound, which 
is easily derived.” 


E. The Microeconomic Equilibrium 


Our results above are summarized in the 


following proposition: 


PROPOSITION 1: For the Nash equilib- 
rium, the insiders’ cooperation and harass- 
ment activity levels are af = A, ak =1, and 
h* = H, whenever L* > 0. Let the firm’s in- 
cumbent work force (m) be exogenously given. 
Then the equilibrium wage and employment 
levels may be characterized as follows: 


then W * =1, 


Thus, if the incumbent work force (m) is 
“large,” then the insiders receive their reserva- 
tion wage (W* = 1) and, in response, the firm 
employs the maximum sustainable incumbent 
work force (m) and does not hire any entrants. 


(I) Ifm<m< ñ, then W*=A-f'(A-m), 


Lf =m, LE=0. 


Thus, if the incumbent work force is “inter- 
mediate,” then the insiders are paid the margi- 
nal product of the incumbent work force (W* 


‘7 Thus, we assume that 0 < H < H°, where H° is the 
harassment level at which the profit from retaining all 
the incumbents and additionally hiring the profit-maxi- 
mizing number of entrants (7 *(IID, defined in fn. 15) is 
equal to the profit from firing all the incumbents and 
hiring the profit-maximizing number of entrants instead 
(#, defined in fn. 12). In particular, H° is a constant 
implicitly given by f[g(1+ H°)]— A-(1+ H°)-m—-(1+ 
H*)-A-{[g(.+ H°)/A]~ m} = fis- g0). 
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FIGURE 1. THE MICROECONOMIC EQUILIBRIUM; RPC: 


WII) = A- R* = 


= A(i+ H); INSIDER DEMAND CURVE: A- f'(À) = we 


“ENTRANT DEMAND CURVE: f’(A) = Rg 


= A -f(A-m)) and the firm retains all its 
incumbents and hires no entrants. 


(11) Ifm< m, then W*= 4- (1+H), 


RE=14+ H, L¥ =m, L =A (m-— m). 
In other words, if the incumbent work force is 
“small,” then the insider wage is a markup 
over the reservation wage (with the size of the 
markup depending on the insider-entrant coop- 
eration differential A) and the firm retains all 
its incumbents and hires some entrants. The 
entrants receive the reservation wage, which is 
raised by the insiders’ harassment activity. 


Proposition 1 is illustrated in Figure 1. 
The figure contains two demand curves: an 
insider demand curve, along which the in- 
siders’ marginal product is equal to the in- 
sider wage, assuming that only insiders are 
employed: A-f’(A-L,)=0, and an entrant 
demand curve, along which the entrants’ 
marginal product is equal to the entrant 
wage (R+), assuming that only entrants are 
employed: f’(L;)=R,. (Thus f'(A-L,+ 


Le)=R, is the demand curve for entrants 
hired in addition to a given insider work 
force L;.) 

Observe that the insider demand curve lies 
above the entrant demand curve (by a factor 
of A), because the insiders cooperate with 
one another but are not prepared to cooper- 
ate with entrants. The point at which the 
R*¥ =] line crosses the insider demand curve 
yields (by (9)) the maximum sustainable in- 
cumbent work force (A-m, in efficiency 
units). Similarly, the intersection of the R$ 
= 1+ H line and the entrant demand curve 
yields (by (11)) the minimum sustainable 
incumbent work force (A-m, in efficiency 
units). 

The RPC is denoted by the uppermost 
horizontal line in the figures. The APC 
coincides with the insider demand curve. 
(since the APC is the locus of wage-employ- 
ment points at which the absolute profitabil- 
ity of the marginal insider is zero). 

In Figure 1, scenario IT is depicted by the 


' thick segment along the insider demand 


curve. In other words, there is a continuum 
of equilibrium points, each corresponding to 


178. THE AMERICAN ECONOMIC REVIEW 


a different incumbent work force: 


(14a) [W*(11), A*(ID] 
=[A-f(A-L4), 


(A-L¥+L3)] =[A-f(A-m), A-m]. 
Here the insiders prevent all entry inta the 
firm through their cooperation and harass- 
ment activities and set their wage so as to 
exploit all their marginal rent (W*(ID = A- 
f’(A-m)) and retain their jobs. 

Scenario I is pictured by the lowest point 
on the thick line segment: 


(14b) [W*(Z),A*(2)] 


= [R*(A-L¥+ L*)| =[1, A-m]. 
Here the incumbent work force is sufficiently 
large so that the insider wage is reduced to 
the reservation wage, and, in response, the 
firm employs only the maximum sustainable 
incumbent work force. 

Finally, scenario III is illustrated. by the 
highest point on the thick line segment: 


(14c) [W*(III), A*(ID] 
=[A-(1+H),(A-Lf + L#)] 
= [A+(1+,H), A-m]. 


Here the incumbent work force is sufficiently 
small for some entrants to be profitable at 
their reservation wage. Thus, the insider wage 
is set so that the marginal incumbent is 
just as profitable as the marginal entrant 
(W*(IID = A-(1+ H)). In response, the firm 
retains all its incumbents and hires entrants 
until their marginal product (given by the 
entrant demand curve in the figure) is equal 
to their reservation ‘wage (given by the line 
R*=1+H in the figure). Thus the’ firm’s 
total work force, in efficiency units, is equal 
to what it would be if the minimum sus- 
tainable incumbent work force were em- 
ployed (A*(IIT) = A: m). 

Figure 1 shows quite simply iat the in- 
siders’ cooperation and harassment activities 
are meant to achieve. By cooperating with 
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other insiders, each insider raises the insider 
demand curve (in the figure) and is thereby 
able to achieve a higher wage than would 
otherwise have been possible. This is true for 
one of two reasons: (i) when entrants are 
not profitable (in. scenario IJ) so that the 
insider wage is equal to the marginal product 
of the incumbent work force (W*(II = A- 
f’(A-m)), then cooperation among insiders 
raises this marginal product; and (ii) when 
entrants are profitable (in scenario III) so 


-that the insider wage is a’ markup over the ` 


entrant wage (W*(IID = A-(1+H)), then . 
cooperation among insiders raises the firm’s 
cost of replacing an insider by an entrant 
and thereby increases the markup between 


' the insider wage (W) and the entrant wage 


(Rz). 

When the insider withdraws cooperation 
from potential entrants, he lowers the poten- 
tial entrant demand curve (in the figure) and, 
once again, raises the cost of replacing in- 
siders by entrants. 

Finally, when the insider. increases his 
harassment of potential entrants, he raises 
the entrants’ reservation wage, which is the ` 
basis on which the insider wage is marked 
up. 

Observe that the insiders threats to 
withdraw cooperation and to harass entrants 
are credible. Given that the firm has already 
hired a fixed amount, Lp, of entrants, it 
remains in the insiders’ interest to fulfill 
their threats. For in withdrawing Cooper- 
ation, each insider causes a reduction in a, 
and thereby also reduces the firm’s effective 
work force (À =ař-Lf +apg Lg), as a re- 
sult, he is able to raise ‘his marginal product 
and his wage (i.e., for given Lp, (OW; /da‘) 
=a,f": (da, /da',) <0 for any insider i). 
Furthermore, each insider still has an incen- 
tive to fulall his harassment threat because, 
in doing so, he raises the entrants’ reserva- 
tion wage and is thereby able to achieve a 
higher wage for himself. 


ill. The Aggregate Labor Market: 
Involuntary Unemployment 


-~ We now shift the focus of our attention 
from the microeconomic equilibrium within 
a firm to unemployment in the labor market. 
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Consider an economy that contains a fixed 
number n of identical firms and a fixed 
number s of workers. The wage and employ- 
ment decisions are made in a decentralized 
fashion within each firm, along the lines 
indicated in the previous section. 

Aggregate labor market activity may be 
described in terms of three building blocks: 


(i) The aggregate labor demand curve, de- 
noted by N? (the thick downward:sloping 
curve) in Figures 2A—C. (These figures pic- 
ture the labor market under scenarios I-IH, 
respectively.) When aggregate labor demand 
(N”, in efficiency units) is less than or equal 
to the aggregate incumbent work force (A-m 
-n, also in efficiency units), employment de- 
cisions are made along the aggregate insider 
demand curve: 


(15a) N? =n-9(W*/A), 


for0<N?<A-m-n, 


(by equation (2a), with a= A), where g= 
({)~*. Yet when aggregate labor demand 
exceeds the aggregate incumbent work force, 
employment decisions are given by the ag- 
gregate entrant demand curve: 


(15b) N?=n-g(RE), for N?>A-men 


(by equation (2b), when a, =1). 


(ii) The aggregate labor supply curve, de- 
noted by N5 (the dashed step function) in 
Figures 2A—C: 


(16a) W=R¥, for0<N°<A-m, 


(16b) W=Rt, for A-m<.NS<S, 


where N5 is measured in terms of efficiency 


units of labor and f is the total labor force 
in efficiency units (f= A-m+(s—m)). 


. (ui) The wage-setting curve, denoted by W* 
(the dotted horizontal lines) in Figures 2A—C. 
When the aggregate incumbent work force is 
“large” (Figure 2A), insiders receive their 
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reservation wage: 


~ 


(17a) W*=1, forN?>A-m-n. 

When this work force is “intermediate” (Fig- 
ure 2B), workers receive their marginal prod- 
uct: 


(17b) W*=A-f'(A-m), 
for A-m-ns NP <A- Men. 
When it is “small” (Figure 2C), workers 


receive a markup over the entrant wage 
(which is equal to the entrants’ reservation 
wage): 


(17c) W*=A-R*=A-(1+H), 


forO<N?<A-m-n. 


Figures 2A—C are drawn so that the labor 
force § exceeds the demand for labor at the 
equilibrium insider wage W*; thus, some 
workers remain unemployed. The question 
to which we now turn is whether this’ unem- 
ployment is involuntary. 

Clearly, it is not involuntary in scenario I, 
Figure 2A. Here the wage-setting curve (W*) 
passes through the intersection of the ‘ag- 
gregate labor demand curve (N”) and supply 
curve (NS). Employment (in efficiency units) 
curve (N*) is A-m-n, leaving ($— A-m-n) 
workers unemployed—voluntarily so, since 
the incumbents who lose their jobs ((m — m) 
in number) prefer to be unemployed than to 
work for their marginal product (W* = R# 
> A-f(A-m)) and the outsiders ((s — m) in 
number) would be unwilling to work at the 
prevailing wage even if they were not 
harassed (R¥ > R¥ =W,*). 

In scenarios II and III, the nature of un- 
employment is a more complex matter. The 
reason is that insiders and outsiders in our 
labor market have different employment op- 
portunities. The difference is twofold: ` ` 

a) They do not face “identical condi- 
tions of employment” (ICE), that is, job 
attributes lying outside the workers’ control. 
Insiders are able to work under full cooper- 
ation and without harassment from the other 
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insiders, whereas outsiders do not have this 
option. 

b) Even under ICE, insiders and out- 
siders are not equally productive. Even if 
insiders and outsiders would receive equal 
cooperation from their colleagues, the out- 
siders would still be less productive since 
they (unlike the insiders) are unable to ea- 
` gage in cooperative activities with others. 

These differences suggest that, in order for 
unemployment to be involuntary, it is not 
sufficient for workers to be unsuccessful in 
finding jobs at less than the prevailing wage. 
Differences in ability should be included in 
our conception of involuntary unemplov- 
ment, but differences in conditions of em- 
ployment (lying beyond the workers’ con- 
trol) should be excluded. 

Let the prevailing “efficiency wage” be 
‘defined as the prevailing wage normalized 
for differences in productivity. Then, we pro- 
pose the following definition of involuntary 
unemployment: 


Definition: A worker is involuntarily unem- 
ployed over a particular period of time if he 


does not have a job during that period, even 
though he would wish to work at an efficiency 
wage which is less than the efficiency wage of 
a current employee, provided that he had the 
opportunity to be employed under identical 
conditions. of employment (ICE) as that em- 
ployee. 


This definition is easily extended to a multi- 
period context.! The definition i is meant to 


iS For our analysis, the relevant period is the single 
period over which the firm and the workers optimize 
their cbjectives. In a multiperiod context, our definition 


. may be restated in terms of present values: a worker is 


involuntarily unemployed if he unsuccessfully seeks - 
work (under ICE) for a discounted stream of efficiency 
wages which is less than the corresponding discounted 
stream of a current employee, over the same set of time 
periods. In other words, an outsider is involuntarily 
unemployed if he has less favorable opportunities than 
a current employee to eam a present value of wage 
income for a given stream of productive services. Undér 
our simplifying assumption that outsiders turn into 
insiders after a single period of work (the initiation 
period), our intertemporal definition of involuntary. un- 
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employment reduces to the condition that the outsider 
has less favorable opportunities than a current em- 
ployee during the initiation period. Observe that our 
definition involves a comparison of the wage-labor 
service opportunities of an outsider and a current em- 
ployee over a unique set of time periods. It is not 
concerned with a comparison of those opportunities 
over an outsiders future working lifetime with those 
over an insider’s past, present, and future working 
lifetime. We believe that the notions of unemployment 
commonly adopted by the news media, politicians, and 
compilers of unemployment statistics are more readily 
captured -by the former comparison than the latter. 


capture the idea that outsiders are out of 
work because they have a smaller choice set 
—in terms of wages received per efficiency 
unit of labor—than the insiders. In our 
model, an insider’s efficiency wage is (W/a,). 
Under ICE, an outsider’s efficiency wage is 
(RISE/a!SE). If outsiders are involuntarily 
unemployed, then their choice set is smaller 
than that of the insiders in the sense that 


(18a) (RIE /a'S®) < (W/a,). 
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Defining x = (al£¥/a,) as the ratio of an 

entrant and insider’s labor endowments un- 
der identical conditions of work,!? our condi- 
tion for involuntary unemployment becomes 
(18b) W>x-REF=x-R¥=x. 
This means that, under identical conditions 
of employment, an outsider would be cheaper 
(in terms of efficiency wages) than an 
insider. (An outsider’s labor costs, normal- 
ized for productivity differences is x: REE, 
whereas an insider’s labor cost is W.) “The 
reason why the firms in our analysis never- 
theless do not replace insiders by outsiders is 
that these workers do not in fact face identi- 
cal conditions of employment. Under actual 
conditions of employment (in which insiders 
receive cooperation and no harassment, 
whereas potential entrants receive harass- 
ment and no cooperation), an outsider is 
more expensive (in terms of efficiency wages) 
than an entrant. There is no underbidding 
because insiders rob their firms of the incen- 
tive to employ outsiders. 

Our definition of involuntary employment 
sheds light on the nature of unemployment 
in scenarios II and III, as shown in Figures 
2B and 2C, respectively. Observe that, in 
both figures, the wage-setting curve (shown 


by the dotted horizontal line W*) crosses the 


N? curve to the left of the intersection of the 
N? and N° curves. This implies that. the 
outsiders ($— A-m-n) are willing to work 
for less than the prevailing insider wage 
(W*), but are unable to do so. In order for 
this unemployment to be involuntary, we 
require that condition (18b) be satisfied, so 
that the insider wage lies above the “in- 
voluntary unemployment constraint,” W* = 
x, in Figures 2B and 2C.” 


19The ratio of the insiders and entrants’ marginal 
products under identical conditions of employment is 
Kar AYARA = a; ak. 

WC Clearly, 1 < x < A, because the insider is able to 
engage in cooperative activity whereas the entrant is 
not. (If insiders and entrants had equal cooperative 
abilities, then x =1; when insiders cooperate fully with 
one another but not at all with potential entrants, then 


(ag/ar)= A.) 
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The wage W = x corresponds to a particu- 
lar size (m) of the firm’s incumbent work 
force: 


(19) x=A-f'(A-m). 


Thus, we see that the outsiders (s — A-m-n) 
are involuntarily unemployed only if the ag- 
gregate incumbent work force is less than 
n-m. It is easy to show that 


(20) m<m<m 


This means that when the aggregate in- 
cumbent work force is “small” (scenario J, 
all the unemployment is involuntary. How- 
ever, when the aggregate incumbent work 
force is “intermediate” (scenario H) the un- 
employment is involuntary when m < m and 
voluntary when m> m. (As Figure 2B is 
drawn, it is involuntary.) 

The workers who enter the firm in scenario 
HI face a similar form of discrimination as 
the outsiders, in that they have a smaller 
choice set (in wage/efficiency-labor space) 
than the insiders. In particular, if the en- 
trants and insiders faced identical conditions 
of employment, then each entrant’s com- 
pensation pet efficiency unit of labor would 
be less than that of each insider (R"/alt®) 
<(W/a,). Hence, in Figure:2C the distance 
(A; n-(m— m)) may be called “job dis- 
crimination.” 

Our conclusions concerning the existence 


‘of involuntary unemployment are summar- 


ized in the following proposition: 


PROPOSITION 2: Consider a labor market 
described by the aggregate labor demand curve 
(15a) and (15b), the aggregate labor supply 
curve (16b) and (16c), and the wage-setting 
curve (17a) and (17b). Let aggregate in- 
cumbent work force, m-n, be historically given 
(where n is the number of firms and m is the 
size of each firrmm’s incumbent work force). If 
this work force happens to fall short of a 


21 Proof, m < m, since x >1 (by fn. 20) and given the 
definition of m (in (19)) and m (in (9)). Furthermore, 
ñm > m, since x < A (by fn. 20) and given the definitions 
of m and m (in (1D). 
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particular critical level, m-n (by (19)), then 
there is involuntary unemployment. 


Although our model deals with the simul- 
taneous performance of cooperation and 
harassment activities, our explanation of in- 
voluntary unemployment may rest on each 
of these activities alone. If insiders engage in 
cooperation but no harassment. activities, 
then the equilibrium within the firm is given 
by Proposition 1 with H = 0 and involuntary 
unemployment arises under the conditions in 
Proposition 2. When harassment but no co- 
operation activities are performed, we must 
not only set A=1 in Proposition 1, but we 
must also assumé that the firm faces some 
costs of. replacing insiders by outsiders. The 
reason is that, in the absence of such costs, 
the firm would always find it worthwhile to 
fire all its harassing insiders and hire en- 
trants who fey assumption) are incapable of 
harassing.” 


IV. Some Potential Objections 


We now turn to some potential- objections 
to our explanation of wages, employment, 
and unemployment. 


A. Labor Turnover 


If incumbent workers are able to restrict 
labor turnover of their firms, why do firms 
_ often have large labor turnover rates in prac- 
tice? Is our analysis inapplicable whenever a 
firm’s work force has large simultaneous in- 
flows and outflows? 

When our model. is extended to include 
quits and retirements of employees, it is able 
to account for simultaneous inflows and out- 
flows. In particular, suppose that r-m ran- 
domly chosen?’ incumbents in each firm quit 


22 Formally, by the definition of H° given in fn. 17,if 


A=], then H°=0 and thus, H=0. This implies that 
the insiders would be unable to erect entry barriers 
against the. outsiders and thus there could be no in- 
voluntary unemployment. 

23 The assumption of random ace) is made only for 
expository simplicity, guaranteeing that all workers have 
the same reservation wage. Had we assumed that workers 


- that a firm employs 
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or retire at the end of each time period 
(where 0<r<1). If the incumbent work 
force initially exceeds its minimum sustain- 
able level (m>m), then the separations 
cause this work force to shrink. As it does 
so; the insider wage (W) and the marginal 
product of the insiders and potential en- 
trants rise. However, once the incumbent 
work force falls beneath m, the marginal 
product of potential entrants is so high that 
the insiders are no longer able to prevent all 
outsiders from being hired. Consequently, 
work force inflows and outflows occur 
simultaneously. In the stationary equilib- 
rium, they are of equal magnitude. It can be 
shown2* that these flows are r- "L =L= 
(r-A-n-m)/(r + A), and the associated level 
of unemployment is u=s— L*—L*=5- 
(l+r)-(A:n-m)/(r + A). 

Another reason why insiders’ discrimina- 


_ tory activities do not preclude labor turnover 


in the. real world is the following. Suppose 
“teams” of heteroge- 
neous workers who are complementary to 
one another in the production process. In 
this context, insiders. have no incentive to 
prevent the replacement of workers who have 
quit or retired. On the contrary, since all 
members of a team are complementary, it is 
in.the insiders’ interest to cooperate with 
and .avoid harassing new entrants who fill 
vacancies on the team. In this light, it be- 
comes clear that our analysis, in the case of 
heterogeneous: labor, applies not to labor 
turnover within teams, but rather to turnover 
of teams (namely, the ‘replacement of a team 
of insiders by a team of entrants). : 


retire after reaching a particular age, then (a) the re- 


servation wage would rise with age; (b) the firm would 
hire the youngest entrants available; and (c) it is the 
reservation wage of these entrants that is relevant to 
insider wage determination. 

24 Suppose that the incumbent work TEE is% (< m) 
when it first falls short of m. In that period of time, the 
firm hires L = A-(m— m). Then, in the next period, 
the euen work force becomes (1~ r)-m+A-(m 
— M): In general, m,= (l—r)-m,_,+ A-(m— mı} 
Assuming that. r+A<1, the incumbent work: force 
rises monotonically to its stationary level (A;n-m)/ 
(r+ A). 
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B. Creation of Firms 


Does our explanation of involuntary un- 
employment hinge on an assumption that 
the number of firms in the economy is fixed? 
Would free entry of firms lead to the 
elimination of this unemployment? 

Our analysis suggests that when insider 
market power is widespread, entry of new 
firms (which have no insiders) may be a 
potentially important route to reducing un- 
employment. However, it is worth noting 
that, in practice, the creation of firms is 
often a lengthy process. Thus, even if free 
entry would eventually permit full employ- 
ment to be achieved, the involuntary unem- 
ployment may nevertheless last a long time. 

Moreover, the existence of involuntary un- 
employment does not necessarily generate an 
incentive to create new firms. The mere fact 
that insiders keep outsiders from being hired 
by the existing firms does not mean that new 
firms would find it profitable to hire these 
outsiders. Observe that new firms, in cur 
analysis, are at a disadvantage vis-a-vis the 
existing firms, since new firms can employ 
only entrants (who are unable to cooperate 
with one another) whereas existing firms also 
employ insiders (who do cooperate with one 
another). There are of course many other 
reasons why new firms may be unprofitable 
even when existing firms are not, for exam- 
ple, setup costs, capital market imperfec- 
tions, scarcity of entrepreneurial skills, re- 
duction of product prices due to entry of 
firms. Hence, the involuntary unemployment 
of Section IV may persist even after all 
profitable opportunities for entry of firms 
have been exhausted. 


C. Output-Related Wage Contracts 


Does our explanation of involuntary un- 
employment hinge on our assumption that 
time-rate wages are the only form of labor 
remuneration? Could output-related wage 
contracts be used to bribe the insiders not to 
discriminate against entrants, thereby mak- 
ing the employed and unemployed workers 
as well as the firms better off and eliminating 
the unemployment? 
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Although Pareto-superior alternatives to 
time-rate wages may exist under some cir- 
cumstances, they may not be available in - 
others. In fact, they are never available for 
unemployment generated through differen- 
tial harassment activities. The reason is that 
the firm is unable to infer the performance 
of these activities from the variables it can 
observe—namely, its total output; its €m- 
ployment of insiders and entrants, and its` 
wages*>—and thus it has no opportunity to 
reward insiders for foregoing harassment of 
entrants. 

The matter is not quite so simple for coop- 
eration activities. Although the firm cannot 
observe these activities directly, it is able to 
observe its total output. Thus, it may reward 
its insiders for cooperating with entrants by 
sharing the proceeds of its output with these 
insiders. This could take the form of profit 
or revenue sharing. 

Yet, there are a variety of obstacles to 
designing and implementing such output-re- 
lated wage contracts. Consider the following 
three significant ones, which are analyzed 
formally in Lindbeck and Snower (1985Sa): 

Monitoring-Cost Difficulty. Since profit 
and revenue-sharing schemes are generally 
costly for workers to monitor,” managers 
may have an incentive to use their superior. 
position in composing profit or revenue 
figures to their own advantage. In response, 
the employees may have an incentive to im- 
plement monitoring procedures (and possi- 
bly also to engage in litigation). The gains 
from profit or revenue sharing may not fully 
compensate the firm and its employees ‘for 
these monitoring costs. 


“>We assume that firms do not know what the out- 
siders’ reservation wages would be in the absence of 
harassment (for example, they do not know whether 
these reservation wages are the same as those of the 
insiders). Thus they cannot infer the presence of harass- 
ment by observing the entrant wages (in the event that 
scenario III obtains). 

*For instance, managers often have considerable 
latitude in their choice of profit and revenue accounting 
practices (for example, how to price intermediate goods 
and inventories, how to evaluate the firm’s debt in real 
terms, how to treat depreciation and obsolescence). _ 
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Risk-Aversion Difficulty. Profit and reve- 
nue sharing schemes inevitably involve the 
imposition of risk on employees. If these 
employees are risk averse, then they thereby 
suffer a utility loss. The firm may be unable 
to compensate them for this loss without 
robbing itself of the incentive to implement 
such schemes. 

Market-Power Difficulty. When .an in- 
sider decides to cooperate with entrants, he 
loses something and gains something: (i) he 
loses market power vis-à-vis the entrants and 
thus his time-rate wage sinks toward the 
reservation wage; and (ii) he gains some of 
the profit or revenue which accrues as a 
result of his cooperation with the entrants. 
In order for the output-related wage contract 
to induce insider-outsider cooperation, the 
second effect must outweight the first. How- 
ever, that will happen only if the firm relin- 
quishes at least a certain amount of its gross 
profit. Yet if the firm does so, it may find 
that its net profit is lower than in the nonco- 
operative equilibrium, and then it has no 
incentive to implement the contract. 

These difficulties, and perhaps others, help 
explain why output-related wage contracts 
do not play a particularly prominent role in 
today’s labor markets. However, there is no 
reason to believe that the difficulties are 
necessarily insuperable; indeed, the model of 
differential cooperation activities surely sug- 
gests that. there is a real-world case to be 
made for seeking alternatives to time-rate 
contracts. Be that:as it may, time-rate wages 
are in fact the predominant form of labor 
remuneration and our analysis indicates how 
involuntary unemployment may arise when 
they are used. 


D. Economic Recovery 


Given that insiders can prevent outsiders 
from getting jobs, does our analysis imply 
that they can prevent employment from 
recovering after a recession? In particular, 
suppose that there has been an upswing in 
business conditions, shifting the insider and 
entrant demand curves in Figure 1 to the 
right. Does our analysis lead to the counter- 
factual implication that insiders invariably 
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. take advantage of such an upswing by rais- 


ing their wages so that employment remains 
unchanged? 

To see why this potential objection does 
not hold, let us consider how our macro- 
economy responds to an upswing in each of 
the three scenarios. (Lindbeck and Snower, 
1985a, contains a formal analysis of the re- 
percussions of business variations.) To begin 
with, note that the minimum and maximum - 
sustainable incumbent work force (m and 
m, respectively) rise in an upswing, so that 
the dividing lines between the three scenarios 
in Figure 1 shift to the mght. If the in- 
cumbent work force is “large” (before and 
after the upswing), then the insider wage 
remains at W*(J))= R*¥=1 and more in- 
siders are retained on account of the up- 
swing. If the incumbent work force is “inter- 
mediate” (before and after the upswing), the 
insiders raise their wage (W*(ID) by the full 
amount of the upward ‘shift of the insider 
demand curve (without thereby encouraging 
entry of new employees), and as a result, 
employment remains unchanged. Finally, if 
the incumbent work force is “small” (before 
and after the upswing), the insiders are un- 
able to raise their wage, for otherwise they 
would induce the firm to replace them by 
entrants. Consequently, the insider wage re- 
mains at W*(II]) = A-(1+ H) and the firm 
hires more entrants on account of the up- 
swing. 

In. short, under scenarios I and III, in- 


= siders do not prevent employment from ris- 


ing in an upswing, but they do have this 
effect under Scenario II. In this connection, 
it is important to mention that if insider 
wages are assumed to be the outcome of a 
bargaining process that splits the marginal 
rent between the insiders and their em- 
ployers, then an. upswing will lead to a. rise 
in employment even under scenario II. 

The degree to which an upswing leads to 
higher wages versus higher employment may 
depend on the size of this upswing. Con- 
sider, for example, a labor market suffering 
from unemployment and stuck in scenario 
II. If the upswing is “small,” so that the 
labor market remains in this scenario, then 
employment will continue to stagnate while 
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insider wages rise. Yet if the upswing is 
“large,” so that the labor market moves into 
scenario III, then insider wages rise to a 
particular markup over entrants’ reservation 
wages and employment expands (the larger 
the upswing, the greater the expansion). Here 
we observe that a large business stimulus 
reduces the level of unemployment whereas 
a small stimulus is unable to do so. 

As another example of how the magnitude 
of the upswing matters to the wage-employ- 
ment response, consider a labor market in 
scenario I. Here a “small” upswing (which 
maintains the existence of scenario I) keeps 
wages stable and induces firms to fire fewer 
incumbents than they would have done in 
the absence of the upswing. Yet if the up- 
swing is large enough to put the labor market 
into scenario II, then all incumbents are 

retained and wages rise. 


V. Concluding Remarks 


This article outlines how insiders’ cooper- 
ation and harassment activities may give rise 
to unemployment. The central idea is that 
firms find it costly to substitute outsiders for 
insiders, and that insiders manage to capture 
at least some of the associated economic rent 
in the process of wage determination. Conse- 
quently, insiders raise their wages above the 
level at which outsiders would be willing to 
work, but firms nevertheless lack the incen- 
tive to replace insiders by outsiders or to add 
outsiders to their work forces. 

In general, the insider-outsider turnover 
cost can come in many guises, for example, 
hiring, training, and firing costs (Lindbeck 
and Snower, 1984a), morale effects of labor 
turnover (Lindbeck and Snower, 1984b), and 
this paper explores another one: the insiders’ 
ability and incentive to cooperate with and 
harass some workers but not others. This 
ability enables them to create rent and 
thereby drive up their wages. 

In this context involuntary unemployment 
can arise in the sense that outsiders are 
unable to find work even though they would 
be just as profitable to the firm as the in- 
siders, provided that they faced identical 
conditions of employment. It is the insiders’ 
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cooperation and harassment activities which 
ensure that these conditions are not the same 
for insiders and outsiders. 

Our analysis has a variety of empiri- 
cal implications. On the whole, these do 
not square with those of the natural rate 
hypothesis, since employment within our 
framework is not uniquely determined by 
preferences, endowments, and production 
technologies. Rather, our analysis suggests 
that the size of the incumbent work force 
may be am important determinant of em- 
ployment, since insiders may have market 
power over wages whereas outsiders do not. 
As we have seen (in Section II, Part E), past 
employment (by virtue of its influence on the 
current incumbent work force) may affect 
current employment. In particular, over an 
“intermediate” range of incumbent employ- 
ment levels (m <m <m), there is inertia in 
employment; but this inertia disappears at 
“low” incumbent employment levels (m < 
m) and at “high” ones (m > M). 

Our model also includes the size of the 
incumbent work force as an argument in the 
insider wage equation. In particular, over an 
“intermediate” range of incumbent employ- 
ment levels, the insider wage is determined 
in the traditional way, namely, from the 
relevant marginal productivity condition as- 
sociated with an estimated labor demand 
curve (for insiders); yet at “high” and “low” 
incumbent employment levels, the insider 
wage is given by the reservation wage (prox- 
ied, for example, by unemployment pay, So- 
cial Security benefits, etc.) and a markup 
over the reservation wage, respectively. The 
reservation wage itself depends on the size of 
the incumbent work force in our model (since 
insiders have an incentive to harass other 
workers only when the incumbent work force 
is sufficiently small). 

Of course, when conducting empirical 


- studies, it is important to take heed of the 


production technologies under considera- 
tion. To the extent that these differ from the 
diminishing returns to labor assumed in our 
model, our predictions (regarding the effect 
of the incumbent work force on employment 
and wage formation) must be altered accord- 


ingly. . 
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Furthermore, our analysis suggests that 
business upswings will tend to generate fewer 
jobs in countries with large insider power 
(due, for example, to unions’ ability to ex- 
ploit cooperation and harassment opportuni- 
ties) than in -countries where insiders . are 
weak. Moreover (as shown in Section IV, 
Part D), whether a business upswing leads 
primarily to higher wages or higher employ- 
ment may depend on the magnitude of this 
upswing relative to the size of the incumbent 
work force. | 

Our model also has implications for cycli- 
cal variations in labor market activity. As 
shown in Lindbeck and Snower (1985a), the 
movement of wages and employment in an 
upswing and a downswing may not be sym- 
metric. In particular, a downswing may be 
characterized by stable insider wages and a 
contraction of the incumbent work force 
through retirements and layoffs, while an 
upswing (as in Section IV, Part D) may take 
the form of rising insider wages and only 
modest (if any) increases in employment. 

In these and other respects, our insider- 
outsider approach yields an interrelated set 
of predictions about labor market activity. 
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Bertrand Competition for Inputs and Walrasian Outcomes 


By DALE O. STAHL II* 


Market making by merchants, who obtain stock from suppliers and resell it to 
consumers, is modeled as a two-stage pricing game, with winner-take-all competi- 
tion for the inputs (in contrast to fixed-capacity models). There is a unique 
subgame-perfect Nash equilibrium (SPNE) which is Walrasian for elastic demand 
and non-Walrasian for inelastic demand. Alternatively, when merchants first sell 
forward contracts to consumers and then compete for supplies, the unique SPNE 
is always Walrasian. Thus, we have an equilibrium model in which the Walrasian 
price arises not from the benevolent actions of a fictitious auctioneer but from 
optimal price-setting behavior of merchants. 


Consider a model of merchants who ob- 
tain stock from suppliers and resell it to 
consumers, and suppose the merchants face 
price competition on both sides. Such a 
model of “Bertrand merchants” is a possible 
way to endogenize the role cf the Walrasian 
auctioneer in a pure exchange economy. In- 
deed, a typical story of how markets reach 
equilibrium involves the notion of arbitrag- 
ing middlemen. The existing literature on 
strategic pricing is not really applicable to 
this model because competition for inputs 


has not been modeled; either inputs are taken © 


as exogenous or as produced from indepen- 
dent production functions.! ` 

This -paper fills this void by explicitly 
modeling competition for the inputs. The 
notion of “market making” by such Bertrand 
merchants is modeled as a two-stage game. 
With one exception, the subgame-perfect 
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Nash equilibrium (SPNE) prices are the 
Walrasian prices (when SPNE exists). In 
other words, we have an equilibrium model 
in which the Walrasian price arises not from 
the benevolent actions of a fictitious auc- 
tioneer but from optimal price-setting behav- 
ior of merchants. 

These results stand in sharp contrast to 
the results for capacity-constrained Bertrand 
competition even with capacity choice. In 
those models, the outcome is non-Walrasian. 
The crucial model difference is that in this 
paper there is “winner-take-all” competition 
for the inputs, whereas in the other papers 
either the inputs are taken as fixed or each 
player has an independent source for capac- 
ity production. Thus, the input side of the 
market is seen as crucial to the overall result. 

First, I present a two-stage game in which 
stocks are acquired in the first stage and scld ° 
in the second stage. The supply function and 
the demand function are nonstochastic and 
common knowledge to all merchants. Each 
merchant sets (1) a bid price for the first 
stage and (2) an ask price for the second 
stage conditional on everyone’s stocks. Suffi- 
cient regularity is assumed to ensure a unique 
Walrasian price, p, (1.e., the common bid 
and ask price that equates supply and de- 
mand) and a unique “sales-revenue-maxi- 
mizing price,” p (i.e., the price a monopokst 
would charge in the second stage with no 
capacity constraints). Assume that initial in- 
ventories of stock are zero for all merchants. 
For example, merchants upon waking up in 
the morning go to the farmers and obtain 
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fresh produce, and then travel to the city to 
sell this fresh produce to urban consumers. 
Assuming that the produce perishes over- 
night, the merchants’ inventories would be 
zero every morning.” Also assume that there 
are no binding capacity constraints on the 
amount of stock any merchant can acquire 
during the first stage. The highest bidder 
acquires all the stock. In the event of equal 
bids, the supplies are allocated equally among 
all merchants. In the second stage, consumer 
sales are rationed to the merchant with the 
lowest ask price by some mechanism, the 
result of which determines the residual de- 
mand facing the other merchant. This resid- 
ual demand is assumed to satisfy a mild 
regularity condition (see Section J). 

I will show that there exists an SPNE of 
this two-stage game with the equal-sharing 
rule, if and only if the Walrasian price p. is 
at least as great as the sales-revenue-maxi- 
mizing price p (equivalently, if and only if 
the elasticity of demand at the Walrasian 
price is at least unity). When an SPNE ex- 
ists, the SPNE bid and ask prices equal p, 
and this Walrasian outcome is the unique 
SPNE outcome, and all merchants are active 
in both stages. 

Thus, when demand is sufficiently elastic, 
taking account of both sides of the market 
resolves the problem with Bertrand price 
competition first pointed out by F. Edge- 
worth (1925): namely, that given fixed stocks 
there need not exist a pure-strategy Nash 
equilibrium (NE).? Only recently has it been 
shown that even a mixed-strategy NE exists 
in general for games with Bertrandlike dis- 
continuities (P. Dasgupta and Maskin, 1986), 
and thus only recently is a resolution techni- 


* This dynamic story is told solely for the purpose of 
motivating the zero inventory assumption of the two- 
stage game, The repeated version of the game will be 
briefly addressed at the end of the paper. 

3Suppose two firms each have stock x, which is less 
than the demand at marginal cost but more than the 
Cournot quantity. Let p* be the price at which demand 
equals 2x, and suppose p is a pure-strategy NE. For 
p> p*, undercutting is advantageous. For p < p*, rais- 
ing price will result in positive residual demand and 
locally increasing revenue. Therefore, p could not have 
been an NE. 
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cally possible. Despite the fact that the sec- 
ond stage of the merchant game is precisely 
Bertrand competition with fixed stocks, the 
Edgeworth problem does not arise when 
demand is sufficiently elastic because by bid- 
ding slightly more, a merchant’s stock in- 
creases discontinuously, and this has essen- 
tially the same effect as if capacity were 
unlimited. 

The nonexistence result when demand is 
not sufficiently elastic applies to mixed- 
strategy NE as well as pure-strategy NE. The 
reason for this nonexistence case is that as 
long as there are positive monopoly profits 
for the winner of the first stage, the 
merchants will outbid one another until they 
bid up to the “zero-monopoly-rent” bid, P, 
which just reduces monopoly rents to zero. 
When the demand elasticity is less than unity, 
the zero-monopoly-rent bid exceeds p, giv- 
ing each merchant excess capacity. Then the 
ensuing competition for customers in the 
second stage results in revenues less than 
costs, hence negative profits; but they can 
guarantee themselves a nonnegative payoff 
simply by bidding zero. Therefore, the zero- 
monopoly-rent bid of p is not an NE. 

The nonexistence case disappears under a 
different first-stage allocation scheme for the 
case of tie bids. Instead of equal sharing of 
the stocks, if all stocks are allocated to only 
one of the high bid merchants chosen ran- 
domly, then there exists a unique SPNE. In 
this version of the model, prices are bid up 
to the zero-monopoly-rent bid j, and con- 
sumers face the randomly chosen monopo- 
list. 3 
Since this last result applies for all de- 
mand elasticities, readers may wonder why I 
have bothered to develop the equai-sharing 
version, especially in light of the non- 


` existence result for inelastic demand. The 


reason concerns the number of “active” 
merchants. When both allocation. schemes 


-yield unique SPNE prices (namely, p,), the 


equal-sharing version has all merchants ac- 
tive in both stages, while the random tie- 
breaking version has one and only one 
merchant active in the second stage. Thus, 
the equal-sharing version has a more realistic 
outcome. For the cases when equal sharing 
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does not yield an equilibrium, it is observed 
in Section IJI that every discrete approxima- 
tion of the game in which the merchants can 
choose from only a. finite price grid has an 
SPNE, which as the price grid becomes finer 
and finer approximates random tie breaking. 
Thus, nonexistence under the equal-sharing 
rule can be seen as an artifact of the con- 
tinuum strategy space.. Several other argu- 
ments are offered in Section IV that also 
support using the random tie-breaking ver- 
sion as the proper limit of the equal-sharing 
version when demand is inelastic while 
maintaining the equal-sharing rule and its 
compatibility with many active merchants 
when demand is elastic. 

The model considered so far is ap- 
propriate for markets in which supplies are 
obtained first and then sold to consumers, 


for example, retail food and merchandise. . 


However, in some markets merchants sell 
forward contracts to customers for delivery, 
and then go to the suppliers to obtain the 
needed stocks, for example, farm products 
sold to food-processing firms, imported 
goods sold to retail distributors, and a sig- 
nificant portion of wholesale business. 

To model merchants in the latter kind of 
market a second model is considered which 
is like the first except that the stages are 
reversed. A penalty for default is imposed 
sufficient to. prevent defaults. The unique 
SPNE outcome is Walrasian, that is, the bid 
and ask prices equal p., and all merchants 
are active in both stages. The elasticity of 
demand no longer plays a crucial role. Intui- 
tively, forward contracts remove the “capac- 
ity constraint” so the classic Bertrand result 
holds. It also holds for any number of 
merchants greater-than one. 


With or without forward contracting, when 


the elasticity of demand is at least unity, the 
outcome is Walrasian with all merchants ac- 
tive. However, for lower elasticities the out- 
come is sensitive to the institutional aspects 
of the model. With forward contracting the 
outcome is still Walrasian with all merchants 
active. Without forward contracting, the 


SPNE (of the random tie-breaking version) 


has non-Walrasian prices and a second-stage 
monopolist. 
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These results are dramatically different 
from the results of the fixed-capacity models 
and the capacity choice models. In those - 
models the outcome is either monopolistic or 
Cournot, not Walrasian. The important mod- 
eling difference is that the latter models in- 
volve no competition for the inputs, while the 
Bertrand merchant model has “winner-take- 
all” competition for the inputs. The lesson is 
that the input side of the market can have 
significant effects on the nature of the output 
equilibrium. Assuming unrestricted availabil- 
ity of inputs at a constant marginal cost may 
generate singular results. 

The paper is organized as follows. Section 
I sets out the notation and basic assump- 
tions. Section II analyzes the case of a single 
monopolist in order to provide a benchmark 
for comparison. Section HI develops the 
model without forward contracts, and Sec- 
tion IV develops the model with forward 
contracts. The results are discussed in Sec- 
tion V. Several involved proofs are relegated 
to an Appendix. 


I. Notation and-Basic Assumptions 


Let (Ppi Pai) denote the bid and ask 
prices, respectively, of the ith merchant. 
These prices are the strategic variables of the 
merchants. Given a bid price p,,, the 
merchant acquires whatever. stock the sup- 
pliers are willing to provide at that price. Let 
x, denote the stock on hand of the ith 
merchant after the first stage. Given p,,, the 
merchant sells whatever stock the consumers 
are willing to buy (up to x;). 

Let S(p) denote the supply function of 
the suppliers and let D( p) denote the de- 
mand function of the consumers. Assume 
that both are continuously differentiable with 
S> 0 > D’. The requirement that the supply 
function be upward sloping and not vertical 
will be relaxed in Sections III and IV after 
the main results are presented. 

Assume ‘that there is a unique Walrasian 
equilibrium price p, such that D(p,)= 
S(p.). Further: assume that the sales reve- 
nue function pD{ p) is strictly concave, so 
there is a unique sales-revenue-maximizing 
price p. 
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The ask price subgame (of Section II) 
with sales constrained by stocks: x; must 
specify the. realized salés given any pair of 
ask prices (Ps Pa2). If the ask prices are 
identical, we will assume that sales are split 
equally among the merchants. If the ask 
prices differ, say p,, > Paz, the low-priced 
merchant 2 sells his entire stock. x- or 
D( p,2), whichever is smaller. In the event 
that D(p,.)> xX, only some of the zon- 
sumers can be satisfied by.merchant 2. Which 
consumers are satisfied and to what extent is 
determined by a rationing mechanism. This 
in turn determines the residual demand fac- 
ing the high-priced merchant 1. Given 
merchant ask prices p.,>p,, and equal 
stocks x; = x, let RD( p,,, Paz; x) denote the 
residual demand facing the high-priced. mer- 
chant 1. 

The exact form of RD( ) depends on the 
rationing scheme. Under “uniform ration- 
ing” (R. Levitan and M. Shubik, 1972; and 
Kreps and Scheinkman, 1983), RD(p,,, 
Paz X) = max{ D( pa)— x,0}; that is, a 
parallel leftward shift of the demand curve. 
Under “random rationing” (M. J. Beck- 


mann, 1965; and Allen and meee 1984, 


1986), 


RD( Pars Pazi x) = (1— a) D( Pa). 


where «= min{x/D(p,)l}; that is, a 
clockwise-inward rotation of the demand 
curve. Rather than specify one of these or 
some other arbitrary rationing mechanism, I 
take the approach of directly assuming that 
the residual demand function satisfies cer- 
tain conditions. 


Definition: The residual demand condition 


(RDC) holds if G) RD( Pas Paz; xX) is joint- 


ly continuous in (pa Paz) and decreasing 
in Pas; 


(ii) limpa > Pa RD( Par, Pa2s x) 
= max{ D( p,)— x,0}: 


and (iii) RIN Pir; Paz: x) sS D( Pa)/2 for all 
Pa > Paz = D~*(2x). 
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The ccntinuity condition (i) is natural. 
Condition (ii) means that for p,, arbitrary 
close to but above p,,, the residual demand 
facing the high-priced merchant is ap- 
proximately the total demand D(p,,) less 
that part of total demand satisfied by the 
low-priced merchant, max{x, D( p,,)}. This . 
is a very natural assumption. The substan- 
tive part of RDC is condition (11) which 
implies [provided p,,>D~‘(2x)] that the 
residual demand of the high-priced merchant 
is never more than half the demand he would 
face alone. 

Both uniform and random rationing (and 
any convex combination) satisfy these condi- 
tions.* C. Davidson and R. Deneckere (1986) 
have shown that. the uniform rationing 
scheme produces singular results in the 
Kreps-Scheinkman model, so it is especially 
noteworthy that the Bertrand merchant re- 
sults are robust to the much wider class of 


- rationing mechanisms satisfying the RDC: 


If. Benchmark Monopoly Outcome 


As a point of reference it is useful to recall 
how a monopolistic merchant would set 
prices. This optimization problem will be 
familiar to every reader if we first convert to 
quantities as the choice variables. If x is the 
quantity sold, then clearly the monopolist 
must acquire at least x and will not want to 
pay for more. The optimal solution is that x 
which equates marginal revenue (MR) with - 
marginal cost (M) 


(3) MR(x)= ô [xD-(x)]/ðx 
= 8[xS~1(x)]/ax = MC( x), 


where D`! and S~! are the inverse demand 
and supply functions, respectively. Letting 
X„ denote the optimal quantity, the price 


*To see that uniform rationing satisfies RDC, note 
that if D7~*(2x) < Paz < pa, then D( py) < D( Pa) <. ` 
2x, so RD( pa, Paz; X) < D( Pa 1)/2 < x. For random 
rationing, note that if D-1(2x)<pj.< Pa, then 
D(pa) < D(Pa2) S 2x, so a>1/2 and hence RD(p,1, 
Pazi X) S D(pa)/2. The reader may check that RDC 
(i) and (ii) are also satisfied. 
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solutions are then Pam = D~"(x,,) and Pym 
= $~'(x,,). This is illustrated in Figure 1. . 
‘It is obvious that p,,, is higher and p,,, is 
lower than the Walrasian price p,. It is ae 
noteworthy that Pam is higher and p,,, is 
lower than the sales. revenue aon 


price p. 


- IH. Duopolist Merchants Without 
Forward Contracts 


Let us first consider the case of “two 
merchants and later generalize to N >2 
merchants. The solution is dertved by back- 
ward induction. Due to the winner-take-all 
assumption in the first stage, it will suffice to 
consider only the case of equal stocks. Given 
stocks x, = x, =x, the merchants face 
Bertrand price competition for consumers in 
the second stage. For any ask prices (p,,, 
Paz)» let z;( Pav Paz) X) be the resulting sales 
for merchant i. 


24( Pa» Paz; x) 


min{ x, D( p,)}, if Pa <-Par 
= min{ x, D( py)/2}, if pa = Par 
min{ x, RD( Pas Pars *)}; if Pa > Paz- 


‘Similarly for the second merchant. We as- 
sume that the residual demand facing the 
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high-priced merchant, RD( Pa Paz; X), sat- 
isfies the residual demand condition (RDC) 
of Section I. 

Let ER,(x) be the ex pected r revenue from 
a second stage NE when both merchants 
have equal stocks x;=x. The following 
lemma gives the key characterization of these 
equilibrium expected revenues. Let M(x) = 
max{ pD( p)|D( p) <x}, the maximum sec- 
ond-stage monopoly revenues attainable with 
stock x. Note that M(x) implicitly permits a 
monopolist to dispose of excess stock, which 
he will do whenever x > D(p). . 


LEMMA 1: Given tae RDC, ER,(x)< 
M(2x)/2 for all i. (Proof in Appendix.) 


In other words, given the assumption on 


residual demand and given equal stocks, for 
each merchant, the exvected revenue from a 
second-stage NE never exceeds the amount 
they could get by colluding and sharing the 
monopoly profits equally. 

The first-stage acquisitions, given pure 
strategies ( Pp Pp2) and Bertrand competi- 


tion are denoted by x;( Pp» Ppa) 


S( Pan), if pu > Poo 
X1( Pas Poo) =$ S( Pm)/2, if Pm = Po 
0, if Por < Phz- 


The outcome is “w-nner take all,” except 
that in the event of equal bids the merchants 
share the supplies equally. 

It is notationally convenient to define 
u( p) = M[S(p)|— pS(p), the net profits to 
the winner bidding p (assuming no ties). 
Then define “zero-monopoly-rent” bid, |, 
as the highest bid price that will yield non- 
negative profits for the winner: p(p)=0. 
Clearly no merchant will want to bid higher 
than p. 

Figures 2A and B illustrate the two possi- 
ble cases: the ‘first where p> p, and the 
second where p = p.. In Figure 2, the func- 
tion g( p,) gives the ask price p, such that 
D( p,) = S(p), it is downward sloping be- 
cause S§’>0> D’. The points of this locus 
can be read directly from Figure 1. For any 
quantity, x, the intersections of a vertical 
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line at x with the supply curve and with the 
demand curve define a pair of prices ( p,, Pa), 
which identify a point on the g( ) locus of 
Figure 2. Note that everywhere to the right 
of g( ), there is excess supply. The zero-profit 
locus for the winner is the emboldened line 
lying north and east of g( ), the portion of 
the 45° line below p., and the vertical axis. 
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In the region surrounded by this locus, the 
winner makes strictly positive profits; out- 
side this region, he makes strictly negative 
profits. To see this, note that on the g( ) 
locus supply equals demand, so profits are 


just the common quantity times the ask /bid 


spread ( p, — Pp), which is positive above the 
45° line. Hence, the north and east boundary 
of the zero profit locus must lie to the north 
and east of g( ), and obviously p, = pp- 


LEMMA 2: A necessary condition for an 
SPNE strategy is that for each merchant the 
( potentially mixed) strategy be concentrated 
at the zero-monopoly-rent bid of p. 


In terms of pure strategies, given Lemma 1, 
merchants clearly have the incentive to out- 
bid each other until p,,= p. The detailed 
procf that this holds for all potential mixed 
strategies is given in the Appendix. 

The expected profits when both merchants 
choose the zero-monopoly-rent bid of p are 
Er = ER[ S(p)/2]— pS(p)/2, dropping 
subscripts because of symmetry. From 
Lemma 1, ER(x)< M(2x)/2; hence, we 
have Er < {M[S(B)]~ PS(P)}/2 = 
p( p)/2 =0; that is, expected SPNE profits 
cannot be positive. Clearly, if these expected - 
profits are negative (Em < 0), then no SPNE 
exists because the merchants can simply bid 
zero and secure a return of 0. 


PROPOSITION 1: Under the equal-sharing 
rule for tie bids, if the sales-revenue-maximiz- 
ing price p exceeds ine Walrasian price Pes 
then no SPNE exists.” 


>While I believe that SPNE are the most relevant 
and interesting, it is noteworthy that Lemma 2 and 
Proposition 1 apply to all NE. To see this recall that the 
difference between an SPNE and a non-SPNE is that 
the latter involves strategies off the equilibrium path 
that are net NE of the subgames and which act as 
threats affecting the equilibrium outcome. Intuitively, 
however, there are no effective threats in this merchant 
game. The only way one merchant.can affect the other 
in the second stage is to have some stock, which entails 
a bidding tie. But any such threat is nullified by a higher 
bid by the threatened party unless both are already 
bidding #. But the latter case is moot because neither 
would want to bid p in the first place. A formal ee 
could be provided. 


VOL. 78 NO. I 


PROOF: 

As illustrated in Figure 2A, when p > p, 
then p> p,. Given that both merchants bid 
p and split the supplies equally, the only way 
to make nonnegative profits is for both to 
ask the sales-revenue-maximizing price p in 
the second stage. However, p = Paz = P is 
not an NE of the second stage, since with 
excess capacity each merchant could dis- 
cretely increase his sales revenues by slightly 
undercutting the other. 


PROPOSITION 2: Under the equal-sharing 
rule for tie bids, if the sales-revenue-maximiz- 
ing price p does not exceed the Walrasian 
price p, then there exists a unique SPNE. 
The corresponding strategies are (1) to bid 
Poi Pe and (2) given first-stage stock 
acquisitions, to play second-stage NE strate- 
gies. In equilibrium, for both merchants, p,; 
= D,;= p, (which also happens to equal the 
zero-monopoly-rent bid of p. 


PROOF: 

-As illustrated in Figure 2B, p < p, implies 
p=p,. From Lemma 2, the only possible 
SPNE bids are p, = P= p. The unique NE 
of the second stage is p,; = p, yielding Er = 
0. To see this, note that in the second stage, 
x = S(p.)/2, which is strictly less than 
D( p,)/2 for all p, < p,. In other words, a 
merchant would gain no sales by undercut- 
ting p. Further, since p < p., residual reve- 
nues (given RDC) are decreasing for all p, 
> pe Therefore, there is no incentive to raise 
prices. 

Under the assumption that pD(p) is 
strictly concave, we can restate Propositions 
1 and 2 in terms of the elasticity of demand 
evaluated at the Walrasian price p,. Let n, 
denote this elasticity (expressed as a non- 
negative number). Then, p < p, iff n.21. In 
other words, an SPNE exists only for markets 
with sufficiently high elasticity of demand 
(namely 7.21), in which case the unique 
SPNE is Walrasian. 

‘Propositions 1 and 2 hold for any number 
of Bertrand merchants greater than one. (The 
proofs mimic those given for a duopoly; 
details are in the Appendix.) Thus, when an 
SPNE exists, all merchants are active in both 
stages. That is, they all bid p, obtain an 


STAHL: BERTRAND COMPETITION 195 


equal share of the available supplies, and 
then sell all their stock at an ask price of p,- 

It should be emphasized that Proposition 
1 asserts not only the nonexistence of a 
pure-strategy SPNE when p> p,, but also 
the nonexistence of even a mixed-strategy 
SPNE.° Recall that any game with a finite 
strategy space always has a mixed-strategy 
NE, and an approximation of the model by 
confining prices to a finite price grid (say 
units of cents or mils). As the price grid 
becomes finer, the NE-mixed strategies be- 
come more concentrated near the zero- 
monopoly-rent bid p, but in such a manner 
that the probability of ties tends to vanish.’ 
Hence, the outcome terds to look as if one 
merchant were randomly chosen from among 
the high bidders, but in the limit game both 
merchants bid ø and share the supplies. 
Thus, the nonexistence result can be viewed 
as an artifact of the continuum strategy 
space, and in low elasticity cases it might be 
better to interpret the equal-sharing version 
“as if” ‘there were a zandom tie-breaking 
rule. l 

To consider this interpretation formally, 
suppose that in the event of equal bids, 
instead of sharing the supplies equally, one 
and only one of the merchants with the high 
bid is chosen at random, say with probabil- 
ity a € (0,1). This winner gets all the stock 


©The sum of the payoff functions, Ex, + Em, is not 
upper semicontinuous, thus not satisfying the condi- 
tions for Theorem 5 of Dasgupta and Maskin (in par- 
ticular, see their Example 3). 

To illustrate this non-intuitive phenomenon, let F,, 
for i =1,2 be independent identical uniform probability 
distributions on the finite set (1/n*,2/n?,...,1/n). As 
n— oo, F;,, converge weakly to the degenerate probabil- 
ity distribution with unit mass at 0, because for all s> 0 
there is an n, such that for al n> n, the Æ, probabil- 
ity of the interval [e,00) is precisely zero. Furthermore, 
the probability of a tie (i-e., identical draws, one from 
each distribution) is 1/n, which obviously goes to zero 
as n— oo. 

The discrete price version suggests one way of ap- 
proximating this scheme witout explicitly imposing it. 
For an analogous R&D game, D. Fudenberg and J. 
Tirole (1985) provide a formal way to achieve tacit 
random tie breaking. If the first stage of our merchant 
game were organized as a descending bid auction, then 
their results would imply that each merchant would 
have a 50:50 chance of winning. 
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and is a monopolist in the second stage. 
Readers can verify that Lemma 2 continues 


to hold, so the only possible SPNE strategy _ 


is the zero-monopoly-rent bid p. However, 
now the second-stage outcome in the event 
both merchants bid p is not a Bertrand 
game, but instead is a monopoly with sec- 
ond-stage revenue M[S(p)]. Expected prof- 
its are Er =ap(p)=0, as anticipated by 
the merchants. Therefore, p is an SPNE bid, 
even for inelastic demand (i.e., when p, < f). 


PROPOSITION 3: Under a random tie- 
breaking rule, there exists a unique SPNE, in 
which (1) p,; = p the zero-monopoly-rent bid 
for both merchants, and (2) the randomly 
selected high bidder is a monopolist in the 
second stage. 


In the low elasticity case (ņ, <1), this 
-SPNE outcome is non-Walrasian and ineffi- 
_ cient. The bid and ask prices exceed the 
Walrasian price: p> p> p. and since the 
winner has excess stock x= S(p)> D(p), 
he throws away the excess. (To see this, note 
that the point (p, p) lies to the right of the 
g( ) locus in Figure 2A.) In the high elastic- 
ity case (ņ, >21), the outcome is Walrasian 
(and efficient) since in that case the zero-mo- 
nopoly-rent bid p = p, 

' When demand is sufficiently elastic (n, > 
1), while both versions of the model (the 
. equal-sharing rule and the random tie-break- 

‘ing rule) yield the Walrasian price as the 
unique SPNE price, they are very different in 
terms of the number of active merchants in 
the second stage. Under the equal-sharing 
rule, all merchants are active, whereas under 
the random tie-breaking rule, the consumers 
face a monopolist. The fact that the equal- 
sharing rule has all merchants active in both 
stages is an appealing realistic result. For 
this reason, in my mind the better model 
choice is the equal-sharing rule when that 


Another remedy of the nonexistence problem would 
‘be to allow the merchants to trade among themselves 
after the first stage. The resulting SPNE would have one 
merchant purchasing all the supplies of the others at 
cost; thus, the outcome would look like random tie 
breaking. 
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model has an SPNE (i.e., for elastic demand), 
and the random tie-breaking rule when de- 
mand is inelastic, with random tie breaking 
interpreted as the “proper” limit of discrete 
price approximations of the equal-sharing 
version (as discussed above). 

It is noteworthy that the SPNE outcome 
of all models discussed leave both merchants 
with zero profits. This is reminiscent of 
Demsetz’s (1968) conjecture that competi- 
tion for a monopoly license will drive rents 
to zero. (This is the motivation for the label. 
“zero-monopoly-rent” bid.) , 

The specifications of Section I rule out the 
cases of vertical and horizontal supply. The 
case of vertical supply goes through pro-. 
vided that £(0) exceeds the fixed supply, 
which ensures that p,> 0. ‘This condition 
avoids the discontinuity in supply at a bid 
price of 0. When this condition is not 
fulfilled, we essentially have a horizontal 
supply at zero marginal costs. The case of 
horizontal supply defines a distinctly differ- 
ent game, since the bidding subgame no 
longer has the winner-take-all characteristic. 
In particular, we get the Kreps and Scheink- 
man “capacity choice” game in which there 
is no competition for inputs and the out- 
come is Cournot.’ Thus, unrestricted availa- 
bility of inputs at a constant marginal cost is 
a singular case. 


IV. Duopolist Merchants with 
Forward Contracts 


Reversing the stages of the previous game 
results in a model of merchants who first sell 
forward contracts to consumers and then 
obtain supplies to fill these contracts. 
Bertrand price competition is assumed in 
both stages. In addition, the penalty for de- 
fault is assumed to be sufficiently severe to 


* This result may appear at odds with X. Vives (1986) 
who shows that fiexible technology (a flat marginal cost 
curve) leads to p, as the SPNE outcome. However, the 
games are very different. In Vives, when the marginal 
cost curve is flat, the first-stage capacity choice is super- 
flucus since the firms can produce any additional amount 
at a fixed marginal cost. In contrast, in our merchant 
model the first-stage quantity choice (via bids) is bind- 
ing as in Kreps and Scheinkman. 
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prevent any default in equilibrium. A penalty 
that gives a defaulting merchant a nonposi- 
tive payoff will suffice. This assumption also 
rules out threats off the equilibrium path 
involving default. 

In the case of default, I assume that the 
legal proceedings are sufficiently lengthy that 
the unsatisfied consumers are out of the 
market until some later period. Thus, 
merchants cannot gain additional customers 
by forcing another merchant into default. 

Obviously, the monopolist solution to this 
forward contract model is exactly the same 
as described in Section II (with the order 
reversed). The duopolist solution, however, 
is different from Section III. 

The first stage is now the consumer market. 
Since there are no capacity constraints in 
forward contracts, the lowest ask price gets 


all the orders; there is no need for a ration- - 


ing mechanism when ask prices differ; con- 
sequently, we have no need to invoke the 
RDC for this model. In the event of equal 
ask prices, assume (for now) that orders are 


split equally. At this point the intuition is . 


clear: since there are no essential capacity 
constraints, Bertrand competition will yield 
Walrasian prices uniquely. 

To derive this result rigorously in this 
two-stage game, let y;( Pas Pa2) denote the 
realized orders in stage one. 


D( pa), if Pa < Pa 
Yı( Par Pan) =F D( pa)/2, if Pa = Pan 
0, l if Pa? Par: 


As in Section, HI, let x;( Pm, Pp) de- 
note the realized stock, now from stage 
two. The no-default condition requires that 
YA Par Pa2) SX; iA Pars Ppa). Subgame perfec- 
tion rules out noncredible threats. In particu- 
lar, if pa > P,2, then merchant 1 gets no 
orders, so he would not want any supplies; 
hence, his bid should be strictly less than 
merchant 2’s bid [ p,, < P2]. Conditional on 
the first-stage play, no-default and subgame 
perfection together put the following re- 
quirement on second-stage bids of merchant 
1 (and symmetrically for merchant 2): (1) If 


Pa < Pars then py = S~ TD( pa) (2) If pa 
= Paz» then pp = max{S” [D(pa)h Poa}. 


STAHL: BERTRAND COMPETITION | 197 


Condition (i) says that when a merchant 
wins the first stage subgame, then he must 
bid sufficiently high to secure the necessary 
supplies to fill his orders. 

Condition (ii) says that when both merchants 
share the orders, each must bid suffciently 
high to fill his orders. 


Define raez o; as follows: (i) p,;= Pa 
and (i) P= S UDCa] if Pai $ Pap and 
Pri € [0, S7 [DÒ pa;)) ctherwise. To eluci- 
date (2), note that when Poi < Paz, Merchant 
: gets all the orders and bids py = 
S~*{D(p,)|; then merchant 2 can bid any- 
thing from 0 up to but not including Pp all 
of which gives him no supplies. This leeway 
in the losing bid implies a multiplicity of 
equilibrium. strategies; but this is the only 
non-uniqueness. The Walrasian outcome, de- 
fined as p,; = P.= Pp; for all i, is unique. 


PROPOSITION. 4: The family of symmetric 
strategies {0,,0,} coincides with the set of 
SPNE strategies, all of which yield the 
Walrasian outcome. 


PROOF: 

(1) a yields payoffs of Er = 0. If pa > Pa 
merchant 1 obtains no orders and underbids, 
yielding a zero payoff, which is no better. If 
Pa < Pa then merchant 1 gets all the orders, 
and must bid at least S~ *[ D(p,,)] which is 
greater than p,; hence, #a.<(. Therefore, o 
constitutes an NE. (2) a is subgame perfect 
because the specified »,, are NE of the 
second-stage subgame. (3) The uniqueness 
proof is given in the Apdendix. 


Thus, we see that the Bertrand merchant 
game with forward contracts yields the 
Walrasian price as the unique SPNE out- 
come regardless of the relation of p, and the 
sales-revenue-maximizinz price p (or the 
elasticity of demand 7,1}. Note also that all 
merchants are active in both stages. 

Proposition 4 extends to games with any 
number of merchants greater than one. The 
proof mimics that given here. Hence, “two” 
is sufficient for perfect competition. It should 
go without saying that while two is sufficient 
for perfect competition in this abstract 
model, we are certainly not suggesting that 
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two is sufficient in reality. Numerous “realis- 
tic” modifications (for example, differentia- 
tion among the merchants) would affect the 
results. 

This result is also robust to the allocation 
scheme in the event of equal prices as long 
as both stages are coordinated; that is, in the 
event of equal ask prices if merchant 1 gets a 
fraction a of the orders, then in the event of 
equal bids he must get a of the supplies. 
Coordination is needed to avoid defaults 
induced by the allocation scheme. 

The extension of these results to the cases 
of vertical and horizontal supply are also 
different from Section III. When supply is 
vertical at S < D(0), the SPNE has p.;= pP. 
for both players, but now we have a ‘con- 
tinuum of SPNE associated with the multi- 
plicity of second-stage NE with both mer- 
chants bidding a common price between 0 
and p.. Essentially we have an indeter- 
minacy in who gets the surplus—the 
merchants or the suppliers. When S = D(0), 
we are really in the case of horizontal supply, 
and Proposition 4 holds. Of course, if supply 
is horizontal at p’, then p,= p’. 


V. Discussion 


The notion of “market-making” merchants 
who buy from suppliers and sell to con- 
sumers has been modeled as a one-shot, 
two-stage Bertrand game. With one excep- 
tion, the SPNE prices are the Walrasian 
prices. This result holds for any number of 
merchants greater than one. Thus, we have a 
(albeit partial equilibrium) model in which 
the Walrasian price arises not from the be- 
nevolent actions of a fictitious auctioneer 
but from optimal price-setting behavior of 
merchants. A robust characteristic of the 
SPNE (when it exists) with or without for- 
ward contracts is zero merchant profits. 

These results stand in sharp contrast to 
the results for capacity-constrained Bertrand 
competition even with capacity choice. The 
crucial difference is that in this paper there is 
“winner-take-all” competition for the in- 
puts, whereas in the other papers either the 
inputs are taken as fixed or each player has 
an independent source for capacity produc- 
tion. The lesson is that it is not safe to ignore 
the input side or simply assume unrestricted 
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availability of inputs at a constant marginal 
cost. Indeed, the difference between the 
Cournot outcome (under the latter assump- 
tion) and the zero-profit outcome indicates 
an incentive for vertical integration. 

Another lesson is that whether’ the first 
mcve is with quantities or with prices is 
crucial. Indeed, the first move is all im- 
portant. When quantity choice precedes price 
competition (as in Kreps and Scheinkman; 
1983), the outcome is Cournot, so price com- 
petition is ineffectual (i.e., it fails to produce 
Walrasian price). However, when price com- 
petition precedes quantity choice (as in the 
forward contract version of this paper), the 
ouicome is Walrasian so quantity choice is 
ineffectual (1.e., it fails to support Cournot 
ouicomes or collusive outcomes). 

It is surprising that without forward con- 
tracts and the equal-sharing rule for tie bids, 
an SPNE does not exist when demand is 
inelastic (7, <1). On the other hand, under a 
random tie-breaking rule, a unique SPNE 
exists, and I have argued that this SPNE is 
the proper limit of finite approximations un- 
der the equal-sharing rule. 

When the elasticity of demand is at least 
unity, both the model with forward contract- 
ing and the model with supplies first and 
equal sharing yield Walrasian prices and all 
merchants active in both stages. However, 
when the elasticity of demand is less than 
one, the outcomes differ substantially. The 
forward contracting model yields the Walra- 
sian outcome with all merchants active in 
both stages, whereas the model with supplies 
first and random tie breaking yields non- 
Walrasian prices, a second-stage monopolist, 
and waste. This is an empirically observable 
difference. (I leave the examination of the 
empirical evidence to those who have a com- 
parative advantage in that.) 

In the models considered here, when de- 
mand is inelastic, consumers are better off 
with forward contracting, while suppliers are 
better off without forward contracting (pro- 
vided random tie breaking is effected). How 
these conflicting interests get resolved in the - 
choice of a market institution is a topic for 
future research. 

While the paper focused on a single play 
of the two-stage game, since the SPNE out- 
comes are unique, the same strategies will 
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constitute the unique SPNE of every finitely 


repeated version of the game, and the out- - 


come will be Walrasian in every period (with 
the one exception noted).!° A crucial as- 
sumption in this extension to repeated play 
is that inventories not accumulate from one 
period to the next. The effect of inventory 
accumulation is the proper subject of future 
research. 


APPENDIX 


PROOF OF LEMMA 1 l 

-© (1) The sales revenue (i.e., payoff) func- 
tions of pure-strategy ask prices, Ri Pav 
Paa) = Paizi€ Pars Pars X), are continuous ex- 
cept possibly when p,, = p,>- It is straight- 
forward to verify that R,+R, is upper 
semicontinuous given RDC (1) and (2), and 
that R; is weakly lower semicontinuous. 
Therefore, by Theorem 5 of has and 
Maskin, an NE exists. 

(2) Let (CF, F) denote a pair of. (possibly 
mixed) NE strategies. Let p; denote the low- 
er bound of the support of ¥,. I claim that 
P= Pa =p 2 D-*(2x). (a) Suppose to the 
contrary that p,> p>. Then for all p,. < pi, 
the expected payoff to merchant 2 of playing 
pure-strategy p,, against VY, is ER,( p,,¥,) 
= p.min(x,D(p,,)}. Since Y, is a best 
response, p, must be a local maximum of 
ER,(-,¥,), which implies that p, > p. Then, 
given the RDC, it follows that ER,(-,¥,) is 
strictly decreasing for all p,.> Pa, so Y, 
must be concentrated at p,. But then, 
ER; (pa;¥-) = 0 for all p,, in the support 
of F.. In contrast, ER,( py = Pot) = 
PDC. P2)/2 > 0. Therefore, ¥, is not a best 
response. A symmetric argument rules out 
P.> Pı; thus, there exists a p such that 


Pi= Po= p as claimed. (b) Finally, suppose 


10 Of course, the Folk theorems (for example, Benoit 
and Krishna, 1985; Fudenberg and Maskin, 1986) tell 
us that, in addition to the “noncooperative” SPNE, 
collusive outcomes can be sustained as SPNE of in- 
finitely repeated games. However, we do not have a 
theory of how a particular outcome arises from the 
multiplicity of possible SPNE. In any event, the vital 
ingredient, of trigger strategy supergame equilibria (J. 
Friedman, 1971) is the equilibrium of the one-shot 
game, so this paper is a necessary starting point. 
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p < D-\(2x). From RDC (2), 


lim RD( Par P5*) 


Pa ~ F 
= max{ D(p)- x, 0}. > x. 


Thus, for small e> 0, pa = pte would yield 
discretely more sales (and profits), so Y, 
could not have been a best on Thus, 
p> D~*(2x) as claimed. ` ` 

(3) If p> D~*(2x), then ¥;{ p} = 0. This 
follows because by undercutting slightly one 
merchant can discretely increase his sales 
from D(p)/2 to min{ D( p — €), x}. 

(4) I-now. claim that, given x, both 
merchants receive the same equilibrium €x- 
pected payoff: ER,(x)=ER(x) for both 
merchants, First, note that all p; in the 
support of Y, must yield the same expected 
profits, so ER, = ER,;( p, ¥2), the expected 
revenues from- playing p against Y,. There 
are two cases. (a) If p= D~"(2x), then ER, 
= px for both merchants. (b) If p > 
D~+(2x), then.from step (3) above, ER; = 
pmin{x, D(p)} for both merchants. Thus, 
in both cases, ER, can be expressed as a 
function ER(x). 

(5) Let P, denote the upper bound of the 
anpor of Y, Then; we must have ER,(?,, 

Y.) = ER (P;,¥,) = ER(x). Without loss of 
generality, suppose P, > P,. Then ER(x) = 
ER, (Pp Y) = 


P, f min{ x,RD(P,, y)} dY, 
y< P 


+ Pymin{ x, D(P,)/2}%{P;}, 


which by RDC(3) is < P,min{x, D(P,)/2}. 
But then since p min{2x, D( p)} < M(2x), it 
follows ER,= ER(x) s M(2x)/2. 


PROOF OF LEMMA 2 

To obtain the most general result, we must 
allow for the possibility of mixed bid strate- 
gies as well as pure bid strategies. Let F; 
denote a cumulative probability distribution 
which characterizes merchant /’s first stage 
(possibly mixed) strategy for p,,;. Recall that 
the support of F, is the smallest closed set 
with F, probability one. Let p, denote the 
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lower bound of the support of F, Since 
clearly the support of F, cannot contain bid 
prices above #, it will suffice to prove that 
P;= > for all i. First note that if p; <p, 
then p, < P, because merchant 2 would get 
Ea, <0 by choosing p,> ğ, whereas she 
could get Ea,>0 by choosing p, slightly 
below p. Second, observe that we cannot 
have both p,< p. If pı < p, < jp, then all 
Pa < pz are losing bids yielding zero pay- 
off, whereas there are bids p, > p, that 
would yield positive payoffs with positive 
probability. Therefore, F, is not a best re- 
sponse to F,; and symmetrically for p, < p, 
< p. If p= p< P, then using Lemma 1, 
for small e>0, p,.= p,+e would yield 
strictly greater expected ‘profits, so F, could 
not be a best response. Therefore, p; = p for 
all i. 


Extending Propositions 1] and 2 to N>2. 
The key ingredient was Lemma 1. One can 
show analogously that for any N > 2, 
ER(x) < M(Nx)/N. Then ER(x)- 
xS—1(Nx) <[M(Nx)— NxS7'(Nx)|//N, so 
the overbidding argument goes through. The 
rest is straightforward. 


Proof of Uniqueness.Part of Proposition 4. Let 
G, denote the SPNE (possibly mixed) strat- 
egies for p,,, and let P, denote the upper 
bound of suppG,. Clearly, P,= P,, since 
. Otherwise Ex, <0. Note that if P, > p,, then 
P, > p.. To see this, suppose to the contrary 
that P, = p„ so Ex, <0. But by choosing a 
pure strategy p.+e (for some e> 0), she 
wins all the orders with some positive prob- 
ability, so Ea, > 0, which proves the claim. 
Now observe that we cannot have both P, 
above p. If P, > P,> Pa then G, could not 
possibly be a best response; and symmetri- 
cally for P, > P,> pe If P} = P,> p,, then 
for small e> 0, p,, = P} — e will yield strictly 
greater expected profits. Therefore, P, = p, 
for all i. 
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On The silat tase of Near Random-Walk Behavior | in GNP. 


By KENNETH D. WEST* 


Several recent papers have studied the 
univariate time-series process for U.S. GNP, 
including John Campbell and Gregory 
Mankiw, 1986; Peter Clark, 1986a,b; John 
Cochrane, 1986; Charles Nelson and Charles 
Plosser, 1982; Danny Quah, 1986; James 
Stock and Mark Watson, 1986; and Watson, 
1986. A major focus of these papers has 
been the extent to which GNP movements 
are well approximated by a process with a 
unit root with drift, as opposed to stationary 
movements around a time trend. The em- 
pirical evidence on this is mixed. Campbell 
and Mankiw, 1986; Nelson and Plosser, 
1982; and Stock and Watson, 1986, conclude 
that the random-walk (unit-root) approxima- 
tion is quite good. Clark, 1986a,b; Coch- 
rane, 1986, and, perhaps, Quah, 1986; and 
Watson, 1986, say that it is not. 

Campbell and Mankiw, 1986, and Nelson 
and Plosser, 1982, both argue that if the 
random-walk approximation in fact is rea- 
sonable, there are important implications for 
business cycle theory. This is because move- 
ments in random walks are permanent: a 
shock today has an infinitely long-lived effect. 
The concept of a stationary natural rate, 
Campbell and Mankiw note, has little utility 
if a GNP shock is, on average, never offset 
by a return to some trend rate of GNP. 
Nelson and Plosser suggest that monetary 
disturbances are unlikely to be an important 
source of GNP fluctuations, since monetary 
shocks are typically thought to have no per- 
manent effect. Both conclude that if the ran- 
dom-walk characterization is accurate, an 
implication is that fluctuations in GNP are 
unlikely to be driven by nominal demand 


*Woodrow Wilson School, Princeton University, 
‘Princeton, NJ 08544. I thank Alan Blinder, Ben 
Bernanke, Mark Gertler, Robert J. Gordon, Bennett T. 
McCallum, and an anonymous referee for helpful com- 
ments and discussions, and the National Science 
Foundation for financial support. 
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shocks.! Similar inferences appear to be 
drawn by Rene Stultz and Walter Wasserfal- 
len, 1985; Angus Deaton, 1986; and Olivier 
Blanchard and Quah, 1987. 

Campbell and Mankiw, 1986, and. Nelson 
and Plosser, 1982, of course recognize that 
their. random-walk characterization is only a 
convenient approximation. In any finite 
sample, it will not be possible to dis- 
criminate between a unit root (random walk) 
and a root arbitrarily near, but below, unity 
(what this paper calls a “near random walk”). 
This is potentially a practical problem. The 
Monte Carlo evidence in David Dickey and 
Wayne Fuller, 1981, indicates that with 
Nelson and Plosser’s 1982 sample size (less 
than 100), Nelson and Plosser’s test of a 
unit-root null is not very likely to reject even 
when the true process is stationary, with 
autoregressive coefficients whose sum is as 
low as .8. Coefficients of this size and larger 
are suggested by studies that assume the 
GNP process is stationary. An AR(2) of log 
real GNP around trend fitted to annual U.S. 
data 1948-1985, for example, yields coeffi- 
cients whose sum is .83; since the estimate of 
this sum is sharply downward biased for 
processes with near unit roots (Fuller, 1976), 
the .83 point estimate is suggestive of a sum 
even closer to unity.” 


‘Nelson and Plosser, 1982, p. 166, conclude that 
“assigning a major portion of variance in output to the 
innovation in [a] nonstationary component gives an 
important role for real factors in output fluctuations 
and places limiis on the importance of monetary theo- 
ries of the business cycle.” Campbell and Mankiw, 
1986, p. 24, state that their results are “inconsistent 
with many prominent theories in which output fluctua- 
tions are primarily caused by shocks to aggregate de- 
mand.. -[including] models based on long-term nominal 
contracts.” 

2? Throughout, I assume annual rather than quarterly | 
data, for two reasons. The first is for consistency with 
some of the relevant studies, including John Taylor, 
1980b, and Nelson and Plosser, 1982. The second is that 
the two-period contract length that, for- simplicity, will 
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The aims of this paper are twofold. The 
first is to point out that it is dangerous to use 
a single country’s univariate GNP process to 
draw structural inferences concerning the 
stability of the natural rate, or of the impor- 
tance of nominal shocks in business cycles, 
given that in practice one cannot dis- 
criminate between random walk and near 
random-walk behavior. The second is to em- 
phasize that simple natural rate models with 
nominal shocks are as capable as simple real 
business cycle models (for example, Robert 
King et al., 1987) in generating a highly 
persistent process for GNP. 

The paper uses a variant of John Taylor’s 
(1980a, b) overlapping wage contracts model, 
which maintains a stationary natural rate.? 
In my variant (unlike Taylor’s) the only 
source of instability—the only reason GNP 
ever deviates from the natural rate—is shocks 
to monetary policy. Thus, monetary policy is 
the only important factor in the business 
cycle. It is shown that near random-walk 
behavior in GNP can result from monetary 
policy of the sort often attributed to the 
U.S. Federal Reserve. 

The basic idea is as follows. In practically 
any model, including Taylor’s, serial correla- 
_ tion in movements of the money stock puts 
serial correlation in movements in prices. In 
Taylor’s model, prices do not adjust instan- 
taneously to movements in money. Ad- 
ditional persistence in prices is induced by 
the overlapping wage contracts. Movements 
in real interest rates and real balances there- 
fore are serially correlated, and this induces 
serial correlation in aggregate demand and 
GNP. The degree of the serial correlation 
depends on the monetary authority’s money 
supply rule and the model’s basic parame- 
ters. Stylized versions of simple money 
supply rules, and plausible values for the 


be assumed in Section I below, is implausibly short for 
quarterly but not for annual data. In addition, and 
again for consistency, all empirical estimates are taken 
from studies using post-World War II U.S. data. 

3I follow Taylor (1980a,b) in interpreting his model 
as a natural rate one. Bennett- McCallum, undated, 
1987, argues otherwise. 
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model’s basic parameters, suggest near ran- 
dom-walk behavior in GNP. The implied 
autoregressive root is about .8 to .99. 

Near random-walk behavior, then, is per- 
fectly consistent with Taylor’s natural rate 
model. This is, of course, implicitly a mes- 
sage in Taylor (1980a,b’, since it is argued 
there that, at least in the presence of supply 
shocks, the model is capable of tracking 
observed movements in GNP. The present 
paper generalizes Taylor’s result in two ways. 
First, I show, that near random-walk behav- 
ior results even in a model with purely nomi- 
nal shocks. In light of Campbell and 
Mankiw’s 1986, and Nelson and Plosser’s 
1982 interpretation of their results, this seems 
important to establish. Second, I show that 
near random-walk behavior results even in a 
version of Taylor’s model extended to in- 
clude standard IS and LM curves, with a 
monetary policy rule of iargeting the interest 
rate. Given the widespread use of such an 
aggregate demand apparatus (at least in 
textbooks), this seems to be an useful gener- 
alization. 

Before deriving my results, let me empha- 
size what I am not argu:ng. I am not arguing 
that destablizing monetary policy is the sole, 
or èven most important, source of U.S. 
GNP’s near random-walk behavior. I am 
suppressing the supply and demand shocks 
present in Taylor (19&0a,b) not because I 
doubt their importance, but to make my 
point as cleanly and emphatically as possi- 
ble. I am also not arguing that the unit-root 
approximation is a bad one. It is probably 
appropriate for forming simple ARIMA 
forecasts (Bennett McCallum, 1986a), for ex- 
ample. It may even be appropriate for struc- 
tural estimation and inference: I am not 
arguing for a stationary monetary theory of 
the business cycle against, say, a nonsta- 
tionary real theory. Mv point, rather, is that 
the stylized facts about GNP are perfectly 
consistent with Taylor's widely used model. 
Simple analysis of a given country’s uni- 
variate process for GNP therefore is unlikely 
to be particularly helpful in distinguishing 
stationary from nonsiationary theories, or 
between models in which nominal shocks are 
very important from those in which they 
have negligible effects. 
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I. Near Random Walk for GNP 


The aggregate supply curve (Phillips curve) 
is borrowed from Taylor (1980a,b). There 
are staggered two-period wage contracts. In 
each period, one half of the labor force fixes 
its nominal wage for the next two periods. 


(1) Ni E S- 1X141 


+ Sys) ee ee 


(2). sp, = S(x, +x) 

(3) y= ~ Si, Pai + P): 
(4) m,~ P= hh bhi, 

(5) =) +u, 


The variables are x, = log nominal contract 
wage, y,=log GNP, i,= nominal interest 
rate, p,= log price level, m,= log money 
supply, u, = a serially uncorrelated shock. A 


“t —1” subscript, as a prefix, denotes expec- 


tations at time ¢—1. All variables are zero- 
mean deviations from trend. Trend GNP is 
by definition potential or natural rate GNP. 

Equation (1) says that the nominal wage 
depends on actual and expected wages, as 
well as expected demand pressure. The latter 
is measured by expected deviations of GNP 
from trend. Equation (2) is a price markup 
equation. Equation (3) is a standard IS curve, 
relating GNP to the ex ante real interest 
rate. Equation (4) is a standard LM curve, 
expressing the demand for money as a func- 
tion of the nominal interest rate and GNP. 
As noted in the introduction, the supply and 
' demand shocks that quite plausibly are pres- 
ent in equations (1) to (4) are suppressed, to 
emphasize the potential role for monetary 
policy in output fluctuations. 

Equation (5) is the money supply rule, 
with 0 <A <1 and u, a serially uncorrelated 
shock. The monetary authority is thus. as- 
_ sumed to smooth movements in interest rates. 
Empirical evidence that i, followed a near 
random walk in the postwar period (A is 
near one) may be found in Eugene Fama 
and Michael Gibbons (1982). A theoretical 
argument why the Fed might have set nomi- 
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nal interest rates to follow a near random 
walk may be found in Mankiw (1986). 

It is straightforward, ough tedious, to 
solve the model.* Let 


(6) a=—-(1+y 87) 
+y 4y8 +1)”, 
b=2y8(A +X) 
{(A—1)(ayé + Ay +24+2y6)}. 


The Appendix shows that the: contract 
wage x, obevs : 


(7) (1—aL)\(1—AL)x,= bu,, 


where L is the lag operator. In conjunction 
with the price markup equation (2), equation 
(7) can be used to solve for the stochastic 
process for p,. When this is plugged into the 
IS curve (3), one can calculate the stochastic 
process for y,. Output in general follows an | 
ARMA (2, 2) process, 


(8) y= [n(L)/Æ(L)]u,, 
p(L)=(1—aL)(1—AL), 
n(L) =6|(—14+.5b)+ aL — 5bL?| 
a2 5% 508)[1+(- 1+.5b) aL 
-(=1+ 5)" (56) 23] 
=d (1+d,L+d,L’). 


` To see how the properties of (8), the uni- 
variate process y,, depend on the monetary 
policy rule (depend on A), consider two 


“The well-known indeterminacy of rational expecta- 
tions models under interest rate rules (Thomas Sargent, 
1979; McCallum, 1986b), applies here as well. The rule 
(5) is interpreted as in McCallum (1986b) as the limit of 
a certain non-interest rate rule that yields a unique 
stationary solution for y,. The. restriction A #1 is im- 
posed because for A =1 this solution technique breaks 
down (a divide by zero is implied). See the formula for 
b in equation (6) below. 
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cases. The first is A= 0, i,=u,. Since \=0 
implies b=0 (see equation (6)), we have 
from (8) that 


(9) Y= — bu, 


So if the monetary. authority takes care that 
the current nominal interest rate is indepen- 
dent of past shocks, deviations of output 
from the natural rate are serially uncorre- 
lated. 


Consider instead: fies case when À is near- 
unity. From (6), as A> 1, b> —oo. It fol- - 


lows that for À arbitrarily near one, d, (de- 
fined in (8)) will be arbitrarily near zero and 
d, arbitrarily near ~1. Thus for À very near 
1, n(L) will factor as (—8+.5b6)(1+ 
MEXXI- ML), 0,1, 7. *1=A. Since the 
l—7,£ factor approximately ‘cancels the 
1—AL autoregressive factor, y, will behave 
very much like the ARMA(1,1) process that 
results when these factors are canceled,” > 


(10) y,= 


It follows that y, will behave much like a 
variable with a unit root if a is near one. 
‘We have a—1 as y8 > 0, that is, as the 
aggregate supply and/or IS curves become 
horizontal. Taylor. (1980b) estimated y to 
be about .05 to .10. Jeffrey Sachs’s (1980) 
Phillips curve regressions suggest that y is 
about .01 to .07.° Benjamin Friedman’s 
(1977) estimates. suggest 8=.17;’ Taylor 


do[(1+ L)/Q T aL)] Uy. 


°This illustrates the possibility that approximate 
cancellation of common autoregressive and moving 
average factors may help explain Andrew Rose’s (1987) 
result that univariate time-series have simpler ARMA 


representations than are suggested by multiequation 


structural models. See Rose, 1987, pp. 27-29. 
Rewrite (1) as x, — x,.,= 
a= 2y, e= (x, t- 1x) Wath 
_~1¥;41)- This is in the usual Phillips curve form, infla- 
tion = = expected inflation +a *excess demand + shock. 


The .01 to .07 range reported in the text is one half of 


Sachs’s (1980) estimates of a (that is) one half of. his 


post-war estimates of the coefficients that he calls By 


and ¢ in his Tables 3 and 4). 

TThis is Friedman’s (1977, p 
of the long-run elasticity of real spending with respect 
to the nominal interest rate, from regressions using 
quarterly data. [The short-run (single quarter) elasticity 


-1( 4,41 — %,) + ay, + ep 


p. 322) implied estimate _ 
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TABLE 1 — IMPLIED AUTOREGRESSIVE ROOT FOR GNP 


A. Interest Rate Target 
Range for structural parameters: 
sensitivity of wages to excess demand (y): .01 to 10 
slope of IS curve (8): to .2 
Range for implied AR root: .96 to .998 


B. Money Supply Target 


Range for structural parameters: | 
sensitivity of wages to excess demand {y}: .01 to 10° 
degree of monetary accommodation (g): 3 

Range for implied AR root: .78 to .93 


Note: The model for panel A zonsists of equations (1) 


to (5); for panel B of equations (1), (2), (11), and (12). 
In each case À is assumed at or near unity. 


(1985) indicates that 6 :s less than .125. If 
we take .01 to .10 as the range for y, .1 to .2 
as the range for 6, then yé is about .001 to 
.02. This yields a range for a of about .96 to 
.998. See Table 1, Part A. Plausible parame- 
ter values therefore suggest that the near 
random-walk characterization will be quite 
good if the monetary authority attempts to 
stabilize interest rates by setting ,_,(i,- 
Ai,_,) to zero for A near one. With a this 
near unity, it will be difficult to reject the 
null hypothesis of a unit root, in sample SIZES 
typically available.® ` 

The intuition to the effect of A on the 


‘univariate y, process is as follows. With A = 


0, the contract wage and price level are 
nonstochastic: x,=x,_,=0 is the only sta- 
tionary (constant mean) solution to (7) with 
b =.0. So the IS curve (=) implies y, = — ôi, 


is .09.] Friedman (1977, p. 323° notes that in his 1961-76 


sample. period, nominal. and. expected real yields are 
likely to be very highly correlated, which suggests that 
his estimates are appropriate for an IS curve that de- 
pends on the expected real rate. | 

8To make the argument in the preceding two para- 
graphs concrete, it may help to calculate y,’s ARMA 


Ere for specific A and a. Suppose that a =.96, _. 


= .96:-(The value for À is Fama and Gibbons’s (1982, 
o 2) point estimate of the first-order serial correla- 
tion coefficient of monthly T->ill rates, 1953-77; Fama 
and: Gibbons do not report fgures: for annual interest 
rates.) Then one can grind through the formulas in the 
text to show that y, is moving average polynomial 
factors as (1+.32L)1—.98£). Output will therefore 
behave much like an ARMA(I,1) variable ad a 
single-autoregressive unit root of .96. : 
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and, with X=0, i, is serially uncorrelated. 
By contrast, when A #0, the autoregressive 
root of 1— AJL in the monetary authority’s 
control variable puts the same root in the 
wage and price processes; the long-run prop- 
erties of the money supply rule of course are 
reflected in wages and prices. But that is not 
all. As Taylor (1980a) has emphasized, over- 
lapping contracts can be an endogenous 
source of persistence. The serial correlation 
in the money supply induces serial correla- 
tion in wages and prices above and beyond 
that directly produced by the 1— AL root. 
So expected inflation, ,p,,,— Pp does not 
move instantaneously, and one to one, with 
i,. The real interest rate is serially correlated, 
and, therefore, as per the IS curve (3), so is 
GNP.. 

More generally, for any A between 0 and 
_ 1, there will also be persistence in GNP: If A 
is near. zero, y, will behave much like the 
serially uncorrelated variable defined in (9). 
The closer A is to unity, the more y, will 
behave like the serially correlated process 
defined in (10). 

It is worth noting that a similar result 
obtains if, as in Taylor (1980a, b) the money 
supply rule involves targeting the money 
supply instead of the interest rate. To analyze 
this type of rule, it is convenient to follow 
=- Taylor and replace the IS and LM curves 
with a simple quantity equation, 


(11) y,+ pp=m 


Unlike Taylor, I have set to zero shocks to 


-= velocity (deviations of velocity from trend), 


as explained in the introduction. Also, re- 
place the interest rate target (5) with a 
money supply target, 


2) m,= gp,+X(m,_,- 2P,-1) +u, 


where u, is a serially uncorrelated shock a 
0O<À <l.. 

To understand (12), consider first the case 
when A, u,=0. Then, as in Taylor (1980a), 
the parameter g measures how accommoda- 
tive monetary policy is. (For my purposes 
one could have the monetary authority look 
directly at y, as well as, or instead of, p, 
only p, appears in the money supply rule for 
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consistency with Taylor (1980a,b).) The 
shock u, is not present in Taylor (1980a, b). 
It is intended to reflect shocks to the money 
supply resulting from, say, random move- 
ments in the money multiplier. The A(m,_, 
— gp,_,) term is present to capture a tenden- 
cy of the monetary authority to absorb pre- 
vious control errors. If A=1, previous u,’s 
are never offset and are carried through to 
all future money supplies. Such random-walk 
behavior (“base drift’) has been argued to 
characterize Federal Reserve policy in the 
United States, at least in recent years (see 
Carl Walsh, 1986, and the references cited 
therein). 

The model may be solved as in Taylor 
(1980a, b); the details are omitted to save 


space. Let B=1- 8; c= (1+ .5ßy)} 
(1—.58y) t; a=c—-(c*—-1)'”, if c>l1; 
a = c + (c? t 191/2, if c< -1; b= 


SA + A7)/[1 +.58Y — SU- SByXa +A). 
Then 


(13) x,=ax,ı J b(m,_1- a 
y= — 5Bb[(I+ L)/(i-aL)] 
x (m,_1~ 8P;-1) 
+ Mm, — 8P,-1) + U,. 


Consider first the case where \=0, m,= 
gp. +u, Since 4=0 implies b= 0 (see the 
formula for b above equation (13)), we have 
y, =u,, and y, is serially uncorrelated. Sup- 
pose instead that A=1, and m,=gp,+ 
(m,_1— 8P,-1)+ u, Then it is straightfor- 
ward but tedious to show that (13) reduces 
to 


Y, 5 aY,- tU, + .5(1 = a)u,_1, 

_So y, ~ ARMA (1,1). In any finite sample, 
y, will look arbitrarily like a random walk ` 
for a arbitrarily close to unity. Now, a —1 
as By = (1— g)y > 0. As was just noted, y is 
about .01 to .10. Taylor (1980b) estimated 8 
to be about .3. This indicates that By is 
about .003 to .03, yielding an implied a of 
.78 to .93. See Table 1, Part B. 

The intuition to the effect of A on the 
univariate y, process is similar to that for the 
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previous money supply rule. With A = 0, the 
contract wage and price level are nonsto- 
chastic: x,=x,_,=0 is the only stationary 
solution to (13) with b= 0. So the aggregate 
demand equation (11) implies y,=m,, and 
with A=0, m, is serially uncorrelated. By 
contrast, when A=1, the unit root in the 
money supply first of all puts a unit root in 
wages and prices; the long-run properties of 
wages and prices are governed by the money 
supply. But because of the staggered con- 
tracts, real balances, the difference between 
m and p, have additional persistence: prices 
do not move instantaneously, and one for 
one, with money supplies. This persistence is 
transmitted directly into GNP by the aggre- 
gate demand equation (11). 


H. Conclusions 


Neither stationarity of the natural rate nor 


nominal shocks playing.an important role in 


the business cycle are inconsistent with a 
root very near to unity being present in the 
GNP process. In Taylor’s (1980a,b) sta- 
tionary natural rate model, extreme per- 


sistence in GNP movements is precisely what . 


is predicted, given stylized versions of money 
supply rules often attributed to the Fed, and 
plausible values for the model’s basic param- 
eters. The model also predicts that different 
money supply rules would result in dramati- 
cally less persistent movements in GNP. 
This is not to argue that, in- fact, the 
business cycle in the United States is purely, 
or even largely, monetary in origin, or that 
natural rate theory is to be preferred to 
nonnatural rate theory. Rather, detailed 
study of the univariate process for a single 
country’s GNP is unlikely to be particularly 
helpful in deciding some important business 
cycle issues. Potentially more helpful are 
comparative studies of GNP processes across 
various countries and various time periods. 
The evidence here is mixed. Stultz and 
Wasserfallen (1985) and Campbell and 
Mankiw (1987) conclude that during the 
postwar period the random-walk approxima- 
tion is reasonable for a number of industrial- 
ized countries. This perhaps makes it less 
likely that GNP behavior could change 
dramatically with a change in policy regime. 
On the other hand, Stock and Watson (1986) 
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find that for the United States, the random- 
walk approximation is reasonable only in the 
post-1919 period. This is consistent with the 
present paper’s model: the near random-walk 
behavior of the nominal interest rate appears 
to have begun around 1915-1920 (Mankiw 
et al., 1987), and inflation appears to have 
been more sensitive to excess demand pre- 
1929 than postwar (Sachs, 1980).? In any 
case, estimation of multivariate structural 
models is, of course, potentially still more 
helpful than estimation of univariate time- 
series. 


APPENDIX 


As stated in fn. 4, the money supply rule 
(5) is understood to be the limit of a certain 
non-interest rate rule. This rule is a simple 
generalization of the rule in Robert Driskell 
and Steven Sheffrin, 1986, and Bradford 
De Long and Lawrence Summers, 1986: 


(Al) z,=u,/(1— AL), 


m,= a(i, E 2); 


a>o0. 


Thus, if i, is above (below) its target level z, 
m, is increased. (decreased). The rule (A1) 
yields a unique stationary solution for y, for 
any finite a; the solution for y, under the 
rule (5) is understood to be the one that 
results when one first solves using a finite & 
and then takes the limit as a— oo. 

Use (Al) to eliminate m, from the LM 
curve (4) and rearrange tc get 


i, z (a+ 6,) (p, + az, T 6,y,). 


Substitute the above inta the IS curve (3) 
and rearrange to get 


(A2) 
=j m L 
y= [1+ (a+ 0,) 80] 
x { — $a(a+6,) `z, 
-1 
+ Ô, P17 8[1+(at b) |2} 
= — 092, + Ôi Piti T 85 Pe- 
*Stock and Watson (1986) suggest that the seeming 


stationarity of pre-1919 GNP may instead be an artifact 
of the way these data were constructed. 
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Since 1144 = AZ,- Pis aZ = Nz 19 ne 
implies 


iIIi 


(A3 ) 1-1); T 
—— o(A + Azi 
+ô,( t— 1Pr+2 + t-1Pi+1) 
~ 82(,-1Pr+t T jip). 
Use the price markup equation (2) to 
eliminate the price terms from (A3) and 
substitute the result into the supply equation 


(1). After some rearrangement, this becomes 


(A4) (¥8,), 1% 49 
+ [2+ y(28; - ô, )| t—-1%rt1 
6,)| t1% 


E (QQ- y8,)x,1 —4 


— [4+ y(26, 


(x, ee) 


=2y(A+ iia 


For (A4) to. hold, X,—,-1X, must be identi- 
cally zero. It follows from. Driskell and 
Sheffrin (1986) that the polynomial 


(AS) (¥6,)a>+ [2+ (28, ~8,)] a” 
~ [4+ y(26, = 61) a+ Gs 75) 


has exactly one stable and two unstable roots, 
Let the unique stable root be a,. Since z, ~ 
AR(1), it follows that solving the unstable 
roots forward, the stable root backward leads 
to a solution of the form x,=a,x,_,+ 
b,z,_,;- One can solve for b, by using x,= 
aX, 1 + biz,- to compute ,—1X,42>1-1X1+1 
and ,_,x,, and putting these into (A4). (The 
exact formula is not of interest.) 

Let a-—oo. (The solution for y, is the 
same whether one uses the present technique 
of solving for y, using the x, process that 
results for a— œ, or solves for y, for finite a 
and then lets a->oo.) Then ôg, ô, ô, > ô 
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ard (A5) reGuces to 


(a—1)| ySa? +(2+2y8)a — 2- 75)]. 


Since |a,| <1 for finite a, then, by continu- 
ity, as a—> 00, a, approaches the stable root 
of yôa? +(2+278)a — (2— y). This is a = 
(1+ yb) + yo Ays +1). Also 
b, >b, .where b is given in equation (6). 
Equation (7) now follows. 

It is perhaps worth noting that one can 
derive the same result concerning near ran- 
dom-walk behavior of y, by letting A=1, 
but (a) assuming that the a in equation (A1) 
is finite (but large), or (b) letting a—- — œ 
rather than a— + oo. 
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‘Determinants of the Equilibrium Real Exchange Rate 


By PETER NEARY*. 


The importance of the equilibrium real 
exchange rate, the relative price of non- 
traded to traded goods consistent with bal- 
ance-of-payments equilibrium, has long been 
recognized.! However, no simple, compact 
derivation of the determinants of the real 
exchange rate in a multicommodity frame- 
work appears to be available.? Section I 
below attempts to fill this gap, and. Section 
IT notes the implications of the main result 
for a number of applied questions. 


I. Theory 


I assume a small open economy producing 
arbitrary numbers of traded and nontraded 
goods under competitive conditions. The 
world prices of traded goods are exoge- 
nously given, and, without loss of general- 
ity, I take one of the traded goods as 
numeraire so that domestic prices are mea- 
sured in terms of foreign currency. Since I 
consider only situations of balance-of-pay- 
ments equilibrium, it is immaterial whether 
this is achieved by adjustment of a floating 
exchange rate or by monetary inflows and 
outflows under a fixed exchange rate. I as- 
sume that there are n nontraded goods, 


*University College, Belfield, Dublin 4, Ireland; and 
Queen’s University, Kingston, Ontario K7L 3N6 Cana- 
da, An earlier version of this paper was circulated as 
Discussion Paper No. 209 of the Centre for Economic 
Policy Research, London, and was presented at the 
Econometric Society European Meetings in Copen- 
hagen in August 1987. I am grateful for helpful com- 
ments to participants on that occasion and to Mick 
Devereux, Lars Svensson, Scott Taylor, Stephen Yeo, 
and a referee. 

! Peter Oppenheimer (1974) documents early writings 
on models with nontraded goods, whereas W. E. G. 
Salter (1959) and Michael Bruno (1976) are representa- 
tive of the voluminous modern literature. 

? By contrast, the building blocks of such a derivation 
are well known. See, in particular, Richard Caves and 
Ronald Jones (1985, pp. 494-98), Avinash Dixit and 
Victor Norman (1980, ch. 5), and Alan Woodland (1982, 
chs. 8 and 10). 


whose prices, denoted by the vector p, are 
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endogenously determined so as to equate 
domestic demand and supply. The de- 
termination of equilibrium may be illus- 
trated in a compact manner by making use 
of the trade expenditure function? This equals 
the excess of home expenditure, determined 
by a standard expenditure function, e( p, 
u,a), over home income from production, 
determined by a GNP function, g(p, B), 
plus any additional income received by the 
private sector, y. In symbols: 


O PADa nea 


-8 ( P; B ) Sy: 
Here $ = (a, £, Y) is a vector of shift param- 
eters whose interpretation will vary with the 
particular shocks under consideration. For 
example, a may include the prices of non- 


numeraire traded goods as well as taste 


parameters; 8 may include both factor en- 
dowments and technology parameters; and y 
may include redistributed tax or tariff reve- 
nue as well as direct transfers from abroad. 
The scalar u measures home utility, which 
can be interpreted either as the actual utility 
of a single aggregate consumer or as the level 
of social welfare attained when optimal re- 
distribution is continually carried out by 
means of lump-sum transfers. Relaxing this 
assumption to allow for different individuals 
in the economy with optimal lump-sum re- 
distribution not carried out would introduce 
additional complications that, though poten- 
tially important in practice, are not central 
to the applications of the model discussed 
below. In any case, these considerations have 
been widely discussed in other contexts.4 


>The detailed properties of this function have been 
examined by Dixit and Norman (1980, pp. 90-91), who 
call it the “excess expenditure function,” and Woodland 
(1982, p. 170), who calls its negative the “maximum net 
revenue function.” ; 

4To give only two examples, Dixit and Norman 
(1986) examine the problems that arise in measuring 
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The great convenience of the trade ex- 
penditure function is that, for fixed 9, its 
properties resemble those of the usual ex- 
penditure function, e( p, u, a). In particular, 
it is increasing in u, it is concave in p, and 
its partial derivatives with respect to p equal 
the Hicksian or utility-compensated excess 
demand functions for nontraded goods:° 


(2) E,(p,u,$) =e,(p,u,a)—g,(p, 8). 


The function E is homogeneous of degree 
zero in the prices of all goods, traded as well 
as nontraded. However, since p denotes the 
prices of nontraded goods only, the matrix 
of. second partial derivatives of E with re- 
spect to p will be nonsingular provided there 
is some substitutability in either demand or 
supply between traded and nontraded goods. 
I assume this henceforward and denote the 
negative of this matrix by S: 


B). S=~E,,(p,u,9). 


Because of the properties of e and g, S is 
symmetric and positive definite. 

It is now straightforward to characterize 
equilibrium. First, balance of payments equi- 
librium requires that aggregate expenditure 
equal aggregate income: 


(4) E(p,u,o) =0. 


Second, commodity. market equilibrium re- 
quires that excess demand for each non- 
traded good be zero: 


(5) E, (pu, 6) =0. 


welfare changes when lump-sum redistribution is not 
feasible, and Lance Taylor (1974) considers the positive 
implications of intranational differences in spending 
propensities in a model with traded and nontraded 
goods. 
>Throughout, terms such as E, denote the vector of 
-partial derivatives of E with respect to p, and terms 
such as E, denote the matrix of second partial deriva- 
tives. All vectors are column vectors, and a prime 
denotes a transpose. 
SIna multiperiod model, a payments imbalance could 
be consistent with full intertemporal equilibrium. I 
ignore such considerations in what follows. 
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The n+1 equations (4) and (5) determine 
the values of the n +1 endogenous variables, 
p and u, as functions of the parameters ¢. 

To solve the model, first totally differenti- 
ate (4) to obtain 


(6) du= — E; d= dọ. 


Here, I have used (5) to eliminate a term in 
dp and have chosen units of measurement 
for utility such that E, =e ,=1. I have also 
introduced the scalar parameter ® to denote 
the aggregate effect of any given combina- 
tion of exogenous shocks: d® measures the 
net change in utility arising from changes in 
all the exogenous variables. Dexi, totally dif- 
ferentiate (5) to obtain: 


(7) — Sdp + Edu =—E,,d¢ 
= a Epo d®, 


The two terms on the left-hand side of (7) 
measure respectively the substitution effects 
of price changes and the income effects of 
utility changes on the excess demand for 
nontraded goods. The right-hand side mea- 
sures the effects of changes in exogenous 
variables on excess demand; as in (6), it is 
convenient to aggregate these effects, with 
each element of the vector E,» giving the net 
increase in excess demand for each non- 
traded good as a result of changes in exoge- 
nous variables.’ Combining (6) and 0) and 
solving for the vector of changes in non- 
traded goods prices yields 


(8) ap = SNE, + Ep) dÒ. 


The final step is to aggregate the price 
changes of individual nontraded goods to 
obtain the change in the real exchange rate. I 
define the latter as a fixed-weight index num- 
ber of the relative prices of nontraded goods 
divided by a price index for traded goods, 


a the ith component of the vector Epo equals 
LE KA he E,d;, where -E,, is shorthand for 
ð 52H /3 dp; 9 . 
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i (9) i 7 =x'p/Pr; 


where the elements of the vector x are the 
base-period consumption (and production) 
levels of individual nontraded-goods. Totally 
differentiating, with p, assumed constant, 
and combining with (8 gives the principal 
result of this note: 


(10) dxv=x'S7(E,,+ Epp) d®/pr. 


The interpretation of this result is facilitated 
if the parameters are expressed in propor- 
tional terms. This may be done by introduc- 
ing a diagonal matrix P, the ith element on 
the principal diagonal of which is the price 
of the ith nontraded good. Straightforward 
manipulations now allow (10) to be rewritten 
as follows: 


(11) R= S '(n—o)d®. 


Here 7 equals dr/r;, w equals Px /x’p, the 
vector of individual commodity weights in 
the nontraded goods price index; S equals 
PSP, a simple transformation of the sub- 
stitution matrix defined in (3); p equals 
PE,„ the vector of marginal propensities to 
consume nontraded goods; and o equals 

— PE,», which may be interpreted as the 
vector of marginal propensities to produce 
nontraded goods. Of course, the values of 
the latter depend on the particular. shock 
under consideration, as the examples in the 
next section illustrate. 


II. Applications 


Equation (11) may be interpreted as im- 
plying that any exogenous shock will raise 7 
and so lead to a real appreciation if the 
demand effects of the shock outweigh the 
supply effects. The coefficient of d® in (11) 


8 These price indices may be given a rigorous justifi- 
cation for large as well as small changes if the trade 
expenditure function is homothetically separable in the 
prices of traded and nontraded goods. 
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is a weighted sum of the differences between 
the marginal propensities to consume and to 
produce each nontraded good. The weights | 
equal the elements of the vector w’S~* and 
so refiect both the relative importance of 
each good in consumption and the difficulty 
of substituting it for other goods.’ While there 
is no guarantee that all these weights must 
be positive,’ the fact that S is a positive 
definite matrix justifies the statement that a 
real appreciation will occur provided the ele- 
ments of w and (u — a) are positively corre- 
lated. The significance of this result is best 
seen by considering a- number of applica- 
tions. 


A. Effects of a Transfer . 


An incoming transfer, such as foreign aid, 
is necessarily effected in terms of traded 
goods. Hence, at initial prices, it does not 
affect the output of nontraded goods and so 
all the elements of o are zero. It follows 
(assuming nontraded goods are normal in 
demand) that a transfer is likely to induce a 
real appreciation, a prediction that has been 
confirmed empirically by Michael are 
(1981). 


B. The “Dutch Disease” 


A sector-specific boom has effects identi- 
cal to those of a transfer if it occurs in an 
“enclave” traded-good sector, which has no 
production links with the rest of the econ- 
omy. (Natural resource sectors are an obvi- 
ous example.) Such a boom has a “spending . 
effect” only (in the terminology of Max 
Corden and myself [1982]) and necessarily 
leads to a real appreciation. Real national 
income and so potential welfare rises, al- | 
though the loss of competitiveness experi- 


?One special case in which the weights must. be 
positive is whe-e all goods are substitutes in aggregate 
excess demand. Then S$ has positive diagonal entries 
and negative off-diagonal entries, and (from the homo- 
geneity restrictions on excess demand) SP has a domi- 
nant diagonal. It follows that all the elements of (SP)~} 
are positive, which implies that the same must be true of 
the elements of $7 
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enced by nonbooming traded sectors may 
pose problems of adjustment and may lead 
to loss of learning-by-doing gains in those 
sectors. These potentially harmful side effects 
of a boom have come to be known as the 
“Dutch Disease.” The effect on the real ex- 
change rate is less clear-cut if the booming 
sector is integrated with the rest of the econ- 
omy so that the boom also has a “resource 
movement effect.” In particular, if the boom, 
through general-equilibrium interactions, en- 
courages more production of nontraded 
goods at initial prices G.e., the elements of 
&pg and hence of o are positive), then a real 
appreciation is not inevitable.!° Expressed in 
the terminology of Sir John Hicks (1953), 
the more home-market biased is the sectoral 
pattern of economic growth, the less likely is 
a real appreciation. In the neutral bench- 
mark case of “balanced growth” and homo- 
thetic tastes, u; and- o; are equal for each 
nontraded good; hence all relative prices, 
including the real exchange rate, are un- 
affected by growth. 


C. International Comparisons of 
Purchasing Power Parity 


The doctrine of purchasing power parity 
may be expressed as the prediction that price 
levels should be equal across countries when 
compared by means of equilibrium exchange 
rates. However, there is ample evidence 
against this hypothesis and in favor of the 
view that nontraded goods are relatively 
cheaper in low-income countries. (See Irving 
Kravis, Alan Heston, and Robert Summers, 
1978.) Bela Balassa (1964) and Paul Samuel- 
son (1964) argue that such deviations from 
purchasing power parity are to be expected 
because higher-income countries have higher 
relative productivity in the production of 
traded goods. This implication follows clearly 
from (11): # and d® may be reinterpreted 
as the differences between a high-income 
and a low-income country in the real ex- 
change rate and the level of real income 


10See Peter Neary and Sweder van Wijnbergen (1986) 
for further theoretical and empirical elaboration. 
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respectively, and p and o may be reinterpre- 
ted as the differences between the two coun- 
tries in average propensities to consume and 
produce nontraded goods at constant prices. 
If international productiv-.ty differences are 
smaller in the production af nontraded goods 
(such as services) than in the production of 
traded goods, the elements of o are likely to 
be small or even: negative, and so the 
higher-income country w-ll have a higher 
real exchange rate (a higher relative price of 
services). This effect will be reinforced if 
nontraded goods are superior in demand {so 
that the elements of p are positive and rela- 
tively large). Although cross-section evidence 
in favor of this productivity-differential hy- 
pothesis is not strong (see 3alassa, 1964, and 
Lawrence Officer, 1976), David Hsieh (1982) 
shows that it is confirmed by time-series 
tests. His suggestion thet this occurs be- 
cause country-specific factors such as tastes 
vary relatively little over time is fully in 
keeping with equation (11). 


D. Changes in the Terms of Trade 


Although I have so far assumed that the 
prices of all traded goods are given, d® may 
be interpreted as the change in income aris- 
ing from a change in the terms of trade. 
Suppose that export prices rise so that the 
terms of trade improve. In :his application p 
denotes the marginal propensities to con- 
sume nontraded goods as b2fore, but o must 
be reinterpreted as the cross-price effects on 
excess supply of nontraded goods of the 
terms of trade improvement. These must be 


1 For example, in a two-sector model, if the higher- 
income country has a-Hicks-neutrel technological super- 
iority in the traded sector only, :hen it must produce 
relatively less of the nontraded good at given prices (Le., 
o must be negative) in either the Heckscher-Ohlin or 
specific-factors model. With more zeneral forms of tech- 
nological differences, o may be positive (see Ronald 
Findlay and Harry Grubert, 1959: Ronald Jones, 1970; 
and Neary, 1981) but there is still a presumption that it 
will be low or negative. 

12Of course, the results of such tests should be 
interpreted with care, since strictly speaking the hy- 
pothesis applies only to steady-state comparisons in 
which balance of payments equilibrium holds contiru- 
ally. 
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negative if every traded good is a substitute 
for every nontraded good, thus reinforcing 
the income effect. This gives the conclusion 
that, except where complementary relation- 
ships dominate, a terms of trade improve- 
ment tends to lead to a real appreciation.” 


Ill. Conclusion 


The approach adopted in this paper shows 
that a number of results in the literature on 
small open economies are special cases of a 
general phenomenon: changes in exogenous 
variables are more likely to lead to a real 
appreciation the greater their effect on the 
demand for and the smaller their effect on 
the supply of nontraded relative to traded 
goods. Unfortunately, this paper throws no 
light on one of the most difficult problems 
facing all students of the open economy— 
theorists, applied economists, and policy- 
makers alike—-namely, determining how far 
actual real exchange rates diverge from their 
equilibrium values. 


Rudiger Dornbusch (1980, ch. 6) gives a three- 
commodity exposition of this result. If the terms of 
trade improvement arises from a fall in import prices, 
the income and substitution effects work in opposite 
directions. Since o; equals p,L;£;;dq;/%,E; dq;, where 
thé denominator (which equals — d®) i is negative fol- 
lowing a terms of trade improvement and the £;, terms 
are positive by assumption, the sign of o; depends on 
the sign of the price changes dq,. 
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Nonadditive Preferences and the Marginal Propensity 
to Consume 


By Enun I. RONN* 


Many authors have made the simplifying 
assumption of a time-additive utility func- 
tion. Examples include Edmund Phelps, 
1962; James Mirrlees, 1965; Nils Hakansson, 
1970; and Robert Merton, 1971. The ad- 
vantage of time additivity follows from its 


Rubinstein (1976) derived market equi- 
librium implications of identical economy- 
wide logarithmic preferences. Their analyses, 
however, fail to account for any time com- 
plementarity (in that their posited utility 


- functions are time additive), and that is one 


analytical tractability. Time additivity, how- __ 


ever, incorporates the implicit assumption of 
zero complementarity across time. It is thus 
of interest to see what effects the relaxation 
of their assumption yields.! 

Some of the earliest work concerning the 
extension of consumption-investment deci- 
sions from certainty to uncertainty was car- 
ried out by Phelps (1962) and Mirrlees (1965). 
Both authors considered isoelastic multi- 
period time-additive utility functions with 
stationary investment opportunity sets. Their 
results were extended by D. Levhari and 
T. N. Srinivasan (1969) and Leonard Mir- 
man (1971); the former incorporated a sta- 
- tionary investment opportunity set to derive 
the optimal consumption-investment deci- 
sion while the latter considered a two-period 
model. 

Paul Samuelson (1969) analyzed discrete- 
times, time-additive logarithmic and isoelas- 
' tic utility functions. His results were ex- 
tended and generalized in discrete time by 
Hakansson (1970) and in continuous time 
by Merton (1971). Further, Alan Kraus 
and Robert Litzenberger (1975) and Mark 


*Schools of Business Administration, University of 


California-Berkeley, CA 94720, and University of 
Chicago, Graduate School of Business, Chicago, IL 
60637. The author gratefully acknowledges the helpful 
suggestions of Nils Hakansson, Hayne Leland, Scott 
Richard, Mark Rubinstein, and an anonymous referee, 
while remaining solely responsible for any errors con- 
tained herein. 

1Thus, for the purposes of this paper, (positive/ 
-negative) time complementarity is definitionally equiv- 
alent to nonadditivity in intertemporal consumption 
choices. 


of the objectives of this paper. 

Hayne Leland (1968) considered the effect 
on saving of the uncertainty of future in- 
come, the “precautionary” demand for sav- 
ing, in the context of a two-period model ~ 
with arbitrary preferences. In contrast, the - 
current paper investigates the effect of larger - 


_ current certain wealth on the marginal pro- 


pensity to consume. Leland found that risk 
aversion per se was not a sufficient condition 
for greater savings in the presence of in- 
creased uncertainty. Rather, additional as- 
sumptions were required, such as time- 
additive preferences displaying decreasing 
absolute risk aversion. The current paper 
demonstrates that, under nonadditive prefer- | 
ences, risk aversion is not a sufficient condi- 
tion for a positive marginal propensity to 
consume. 

Scott Richard (1975) defined multivariate - 


_ risk aversion over two or more attributes: 
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Let u(x, y} be a decision-maker’s util- 
ity function for two attributes [where 
u,>O0,u,> OQ). If for any xo <x, and 
any Yo < Yı the decision maker prefers 
lottery two which gives an even chance 
for (xo, yı) or (xı, yọ) to lottery one 
which gives an even chance for.(xo, Yo) 
or (x1, y1), then the decision maker is 
onida multivariate risk averse 


Îp. 12]. 


Richard then demonstrated that a neces- 
sary and sufficient condition for (strict) mul- 
tivariate risk aversion is the negativity of the 
second cross-partial derivative of the utility 
function with respect to any two arguments 
of the utility function. Richard did not, how- 
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ever, analyze the consumptive implications 
of this form of risk aversion, and that is the 
objective of this paper. 

The main result of this paper is as stollews: 
Consider the marginal propensity to con- 
sume of an individual at his/her consump- 
tive-investment optimum. If this individual 
is sufficiently multivariate risk averse (in the 
Richard sense), and if.the investment op- 
portunity set is sufficiently disadvantageous, 
then the individual’s marginal propensity to 
consume (MPC) will be negative. If the 
individual is a multivariate risk preferrer 
(d7U/dC,dC_>0 for t#7) or risk neutral 
(displays time-additive preferences), then the 
MPC is positive and its positivity is indepen- 
dent of investment opportunities. Thus, a 
startling result obtains: the intuitively ap- 
pealing feature of multivariate risk aversion 
can, in the presence of “low” (real) interest 
rates, give rise to negative MPC’s. 

Section. I below presents the intuition un- 
derlying multivariate risk aversion while Sec- 
tion II derives the result cited above. Con- 
cluding thoughts are contained in Section 
If. 


. I. Multivariate Risk Aversion and 
'  Nonadditive Preferences 


This section analyzes the relationship of 
nonadditive preferences to the marginal pro- 
pensity to consume in the context of com- 
plete (Arrow-Debreu) capital markets. One 
of the appealing features of the current re- 
sult is that it provides a natural definition 
and role for a multivariate extension of the 
well-known coefficients of absolute and rela- 
tive risk aversion. Thus, define the coefficient 
of multivariate risk aversion, MVRA, as 





(1) MVRA(s) = nee ae 
| () =- aac] 96 


for a given state of the world s. This defini- 
tion of MVRA(s) as given in equation (1) 
may be justified by noting that sign MVRA 


= —sign (d?7U/dC,dC,) since nonsatiety as- 


sures that 0U/0C,>0. Thus, MVRA>0 
implies multivariate aversion to risk and 
MVRA =0 is synonymous with time-ad- 
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ditive utilities. Further, the well-known 
coefficient of absolute risk aversion, —(@?U/ 
dC?)/(AU/9C,), similarly features the (own) 
second derivative divided by marginal util- 
ity, and both coefficients. are invariant to 


increasing linear transformations of the util- 


ity function. 

Moreover, in analogy to the coefficient of 
absolute risk aversion, the MVRA as defined 
in equation (1) can be shown to prescribe the 
magnitude of the nsk premium an individual 
would pay to avoid (an infinitesimally small) 
gamble. Thus, proceeding in a multivariate 
extension of John Pratts (1964) seminal 


. analysis, define 


Cy UOC) 


subject to a budget constraint, where C} is 
current consumption and C; is state-contin- 
gent consumption in state i (of period 1). 
Now fix (C,*,...,C,*), so that v(Co*, C) = 
U(C*, C¥,...,C*), and define the state 1 
risk premium p as the implicit solution to 


(3). v (Cot, CĂ — p) 
= E[o(Ce+2,C*+2z)I, 


where E(Z) = 0 < Var(Z) =o. Relation (3) 
states that an individual would rather sacri- 
fice p units of state 1 consumption than 
entertain an actuarially fair gamble impact- 
ing current and state 1 consumption. Pro- 
ceeding as in Pratt (1964) and letting sub- 
scripts denote partial dezivatives (i.e., Ug = 
dv/dC), 0; = dv/dC,, etc.),” 


-= p) =v(C* Er) 


— v, p +0( p°) 


(4a) olEF, CY 


21m Taylor series expansions, O(x) implies 
lim, ..90(x)/x > 0 and o(x) implies lim, o0(x)/ 
x=, 
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and 
(4b) E[v(C*+2,C% + 2)] 
= E| v( Ct, Cy") + vf + 0,7 + Lyf? 
+ 401,27 + vg? +0(2°)| 
=v (Co, Ci) + (409 + 4011 + 091) 6, 
+ 0(o2). 


Equating (4a) to (4b) and noun the defini- 
tion (2) yields 


TETE 





Thus, while the risk premium p depends 
on the coefficient of absolute risk aversion, 
—U,,/U,, and the term — Uw/ Up it clear- 
ly follows from equation (5) that dp/ 
0(— Up, /U,) > 0. Consequently, the MYRA 
as given in equation (1) determines the mul- 
tivariate risk aversion “contribution” to the 
magnitude of the risk premium p.? And fi- 


3Richard’s (1975) Theorem 3 considers two utility 
functions u(x, y) and v(x, y) satisfying 1) u., = 
3*u/ðxðy <0, 2) vyy = 870 /ðxIy < 0,3) — Vex /Vs = 

Uyx/ Ux, 4) — tay /0 2 Uyy/ uy, 5) —¥y/v,2 


— Uyy/ Uy, and 6) ~ Vy, /dy = — Uyy/ Uy. These condi- 
tions imply that v is more risk averse than u in both 
the univariate and multivariate dimensions. Thus, for 
Xo < X, and yy < ys 

U(X, ~ Prs Yo) + u(x, 91 Py) 

= U(X.) + u(y) 

will result in 

v(x — Pes Yo) + U(X. — By) 

2 v(x, Yo) + 0(%1,H)- 


That is, v would be willing to pay a greater risk 
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nally, as indicated in the introductory dis- - 
cussion, the MVRA as given in equation (1) 
dictates the impact of the behavioral prop- 
erty of multivariate risk aversion on the 
marginal propensity to consume. 

- The relationship between the behavioral 
attributes of multivariate risk aversion and 


complementarities across time, induced by ` 


nonadditive utilities, is of intuitive interest. 
As previously noted, multivariate risk aver- 
sion is uniquely identified by the sign of the 
second cross-partial derivative. The defini- 
tion of. complementarity in consumption 
preferences lacks a similar uniqueness. 
. In the current context, the most useful 
definition of complementarity is provided by 
Donald Katzner (1970), who notes that one 
possible definition of complementarity is the 
“well-known notion of Auspitz and Leiben 
that goods i and j are complements, inde- 
pendent, or substitutes according as the de- 
Tivative u;;(x)” is greater than, equal to, or 
less than zero (p. 147).4 This definition is 
intuitively appealing as the decreasing mar- 
ginal utility of the good is extended to its 
substitute via the property d?7U/C, dC, < 0. 
The analvtical focus of the above defini- 
tions implies the equivalence of multivariate 
risk aversion and substitutability. An intui- 
tive interpretation may also be offered. As 
noted by Richard, a multivariate risk averter 
prefers a lottery between (high, low) and 
(low, high) to a lottery between (high, high) 
and (low, low). Thus, a multivariate risk 
averter will attempt to smooth his or her 
intertemporal consumption flows. An indi- 
vidual exhibiting the attribute of. substitut- 
ability will also prefer the lottery (high, low), 


premium than u to avoid the all-or-nothing gamble. 


Thus, while Richard. similarly identifies a role for 
MVRA = — ug, / t, his different methodology yielded 
a “global” condition encompassing univariate and mul- 
tivariate risk aversion, whereas the current derivation 
yields the multivariate-specific comparative result dp/ 
d(— Uy /U,) > 0. 

“Note that the above definition of complementarity 
is noi invariant to nonlinear positive transformations of 
the utility function. Nor is this definition unique. See 
Katzner (1970), pp. 145-50, for a critical discussion of 
this and alternate definitions of complementarity. 
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(low, high) to (high, high), (low, low).° In 
other words, the substitutability of consump- 
tion in periods 0 and 1 implies that the 
(high, low), (low, high) lottery assures that 
individual a higher level of expected utility. 
Thus, substitutability through time induces 
the individual to maximize his or her ex- 
pected utility by minimizing the inter- 
temporal variation of consumption flows; 
conversely, utility maximization under 
complementarity causes the individual to 
maximize the variability of intertemporal 
consumption choices. 


Il. MPC Under Arbitrary Preferences 


With these preliminaries, the results are 
stated in Theorem 1: 


THEOREM 1: Let U be an arbitrary strictly 
concave utility function defined over present 
consumption C, and state-contingent con- 
sumption C,, and t exhibiting nonsatiation w.r.t. 
both arguments.$ Assume that U obeys the 
von Neumann-Morgenstern axioms of rational 
choice under uncertainty, including the strong 
independence axiom. 

Now, consider the state-specific ratio of the 
coefficient of multivariate risk aversion to the 
coefficient of absolute risk aversion [i.e., 
(—Uy,/U)A-U,,/U,)|. Then the marginal 
propensity to consume MPC for an individual 
exhibiting multivariate risk aversion. will be 
negative if the weighted sum of those state- 
specific ratios, weighted by the (real) Arrow- 
Debreu state-contingent prices, exceeds unity. 
Further, 
additive preferences and for multivariate risk 
preferrers is independent of the investment 
opportunity set. 


SOf course, the proof of the consumption choices 
exhibited under substitutability—-under the mathemati- 
cally equivalent property of multivariate aversion—is 
provided by Richard’s (1975) Theorem 1, pp. 14-15. 

*Strictly speaking, the theorem is stated in a two- 
period (now and then) model. However, note that C, 
may be redefined as state-contingent wealth. In permit- 
ting the investor to choose state-contingent wealth, the 
model adopts multiperiod characteristics. 


the positivity of MPC for time- 
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A technical explanation of Theorem 1’s 
import is warranted here. We consider an 
individual at his or her consumptive-invest- 
ment optimum: that is, the first-order condi- 
tions for an optimal allocation are satisfied. 
Now, we wish to consider the MPC= 
dC, /dW, of a given individual under alter- 
native behavioral assumptions. These behav- 
ioral postulates pertain ta the second cross- 
partial derivatives U; = ĉ¢*U/3C 3C; for a 
given state of the world 7. If the reference 
individual is multivariate risk neutral, U,, = 0 
for all i. If the individual -s multivariate risk 
averse (preferrer), then Up; < (> )0 for all i.’ 


PROOF: We first establish the formal 
framework within which the proof is worked 
out.: For the given utility function U, the 
consumer’s constrained utility-maximization 
problem is 


n 


6 E|U(G,C,)| = L Ul, C, 
(6) GIC) lu(c 1) 2 mU(Co ) 


i n 
s.t.PCGO + >> 9,P,C,=W 
i=] 


for n possible states of nacure, and where r, 
is the probability of state i materializing at 
time 1, Po is the current price of one unit of 
the consumption good in terms of the 
numeraire (“‘money”),® g; is the current price 
of an Arrow-Debreu security paying $1 if 
state i materializes and 0 otherwise, and P, 
is the price of the consumption good in 


- state 7. 


Forming a Lagrangean :n the usual fash- 
ion, the resulting first-order conditions for 


"Thus, throughout this pape: it is assumed that 
signi) = sign(Up;) for all i, j > 0, 

Po and P;, i=1,..., N, may te set identically equal 
to unity without loss of generality. However, the’ ex- 
istence of such price indices in a multicommodity world 
is by no means a trivial problem. Samuelson and S. 
Swamy (1974) have shown that a wealth-invariant unique 
price index obtains only under the restrictive assump- 
tion of a homothetic utility function. Namely, if dji iS 
the quantity of commodity j corsumed in state i, we 
must have C; = f(I1,q%/), where x, f’(- ye 0 and Ya; 

=]. . 
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- optimum are obtained ‘as: 


- L= > mU(Cp, C;) 
i=} 


za i 
= 2 p;P;G; 


i=] 


n  AU(Cy,C,) 


IUC) 
—————* ~ ho, P, =0 
T <_ P; i 
— PCy — F. p,PC, = 0, 
i=l 


= where A is a Lagrangean multiplier. Now, 
define 


V(C, T = 2 7;U(Cy, C;) . 


Po = Po 
=@,P, fori=1,...,n. 


Under this formulation,’ the problem 
reduces to the consumer comparative stat- 
ics- analyzed in graduate microeconomics 
textbooks, for example, Katzner, 1970; James 
Henderson and Richard Quandt, 1971; and 
Samuelson, 1976. Thus, use the following 
— notation: | 


ay =. aU 
= dn maaa = Voo 
3c ICé 
3y aU _ : 
aor T, 3G * mU; for all i, 
OV aU 
IC, 0G, zm ETTA = t Ugi for all L 


° Note that the. strong independence axiom has im- 
plied 3?V/3C;, dG = 0 for all i+ j,i, j>0. AV/OC,= 
m(8U/3C;} implies 3?V/3C AG = 0 for 1+ j,i, j7>0. 


Now, from standard microanalysis, 


dC, = [Mil 
Wo |M| ° 


0 Po PP PP, beer Pa Pp 
Po Vo = Uy malo + MU 
pı mUo MUn 0 k 0 
|M|= 


mU 0 Uy, 0 0 


tyUny 
and |M,,|1s the cofactor of the (1,2) element 
of M. 

A solution to the RHS of (7) may be 
obtained from Bellman (1970). We may solve 


for |M| and |M,,| using the following linear 
algebra theorem: 


A Bl... 
=|D|1A— BDC, 
o |4 pipa- 20c] 
where 


(e >) 


A and D are square matrices and |D] # 0. 
Set 


mU 0 


D = mU 
0 TU an 
0 P 
a(n va) 
Py Vo 
B= QP, Pn Pn 
mUo Ty 
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Then 
mU. 0 
Irl D 0 P; 
M| = tU P y 
0 TU. j ” 
5 p Pı Pra Pn 
mUo MpUon 
1 ; : a 
| Pi mUy 
mU on 
1 i 
0 aU. Pn P n TUon 


We have |D] =I17.,7,U,, 


ja %;U;,. Performing the 


multiplication and addition A — BD~'C, we © 


obtain | 
mi= -| TL 
2 p2 
Q; P; P; P; 
= P-Y —yY 
Ł T Uii : LG, ue 
x 
Up; 


Note here that by the strict concavity of ue 


‘©The strict concavity of U(+,+) implies 


a7U . 3U l 
ac? (Co, i) ac? (G,C,) <0 for all i. 
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Vo ~ 2, 7,U3/U,,< 90 and U,, <0. Thus, 


-sign |M| = sign(—1)"*! as expected. 


The calculation of M-, proceeds along 
similar lines. We have 


Po Uy My. +++ npn 


PP, mUy,. 9 TE: 0 
[Mial = i S 0 Mi tno 
Pr Pn 0 Q a Uea 
Thus, set 
D,=D 
A, = Po 


B= (mU Un) 


QP; 
Ci = i 7 
Pa Pn 


Now, proceeding precisely as in the calcula- 
tion of |M|, we have 


d Dp PU); 
[Mnl = — | I] nu) P- >. y . 


er 


Finally, equation (10) considers the marginal 
propensity to consume from (nominal) 


Thus, Up; — UooUn < 0 > Upi /Uj; — Uoo > 0 > Uo - 
Up; /U,; < 0. Multiplying by 7; and summing across all i 
implies | l 
Erlo- Limil:/U, <0 
i i 


or 


Von T YU / Ai <0. 
i 
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wealth, 0C,/dW,:" 


(10) 


(E22 )[o-n98)-(.-5 ee) 


As the denominator of the RHS of (6) is 
positive,” 


a 3Co 
sign TA 





p;P; Uo; Z| 


1- 
-sien p 
. @P,; Up; U; 
| i “0 U; U; 
. MVRA, \ 
= sien{1- y Pli | 


Py ARA; 


The MPC from real wealth is given by 9C,/ 
9 (Wo /Po). For constant Po, 


9G Io 9 (Po) 
a/R) CIW aM 





where 9 (Po )/9 Wp is the marginal consumption ex- 
penditure of nominal wealth. Naturally, since, Py > 0, 
sign [3Co /3 (Wo /Po)] = sign (8Cy /3 Wp). 

‘2 Recall from fn. 10 that 


3U Uji 
moaz (Cos G)— Li 


Ye C Uji 0 
= < 

g n = (Cos i j= U; i , 
where the negativity of [-] above follows from the 
concavity of U(*), which implies Ui, — UZ /U,, < 0 for 
all i> 0. 
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Thus, for a given investment opportunity 
set——that is, prices of (real) state-contingent 
claims {9,P,}—the marginial propensity to 
consume will be negative only if the individ- 
ual is “sufficiently” multivariate risk averse. 


HI. Summary 


Thus, differential attitudes toward multi- 
variate risk-aversion yield different results 
with regard to the marginal propensity to 
consume. Further analysis is required to in- 
vestigate the results with regard to the opti- 
mal portfolio policy. These additional 
analyses would be directed at eliciting, for 
both additive and nonadditive preferences, 
the impact of behavioral attributes on the 
(marginal) investment in. the real/nominal 
riskless assets. A judicious use of first-order 
conditions, coupled with the well-known 
comparative statics techniques utilized in this. 
paper, might yield interesting insights on. 
these portfolio decision rules. 

The general results obtained in this paper 
dealt explicitly with changes in consumption 
induced by marginal changes in nominal 


wealth. The transition from marginal analy- 


sis to inframarginal analysis is no simple 
matter. For one, we know from Gordon 
Pye’s (1972) analysis of the time multiplica- 
tive power utility function that Theorem 1 
does not simply generalize; that is, it is not 
possible to suppress the word “marginal” in 


_ that theorem. For another, any inframar- 


ginal analysis based on an aggregation (tak- 
ing integrals)? of the marginal results ex- 
pounded above would necessarily have . 
to account for the fact that, under differen- 
tial attitudes toward time complementarity, . 
dC) /dW, is evaluated at different levels of 
Co and {C,}. It would thus require further 
assumptions concerning the third-order de- 
rivatives of the utility function. Such as- 
sumptions follow from Arrow’s conjectures 


13 Note that in a world of certainty, 7, =1, 74 = 0 for 
all g#s, and sign (0G,/d0M) reduces to sign [1—- 
(MVRA/ARA)/(.+ R)], where 1/(1+ R)=9,P,/Po 
and R is the interest rate on a real riskless bond. 

14 For example, this might be achieved by analyzing 
3C, /3 Wa or (8C, /3 W/T — Po BC IW] 

That is, Cy = [Pe (3C/3 W X4) da. 
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regarding decreasing absolute risk aversion 
and increasing relative risk aversion, and 
these postulates may yet yield additional re- 
sults. 
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Farmers’ Cooperatives as Behavior Toward Risk 


By ‘Mires S. KIMBALL* 


The English Open Field System is im- 
portant for economic history both in its own 
right and because the Open Field System set 
the stage for the subsequent Enclosure 
movement. One of the interesting debates 
about the Open Field System is over why 
with few exceptions each farmer held many 
small, widely separated, plots rather than 
one consolidated plot. 

Donald McCloskey (1976) argues that the 
scattering of plots was insurance against crop 
failures, the idea being that if one plot did 
badly but another one did well, the farmer 
would still have enough to survive from all 
of his plots put together. In terms of port- 
folio theory, the risk to each farmer as mea- 
sured by the variance of his total output 
could be reduced by diversifying his hold- 
ings among many small plots that each faced 
different weather,’ weed, water, and soil con- 
ditions. 

The main objection to McCloskey’s char- 
acterization of scattering as insurance was 
raised by Stefano Fenoaltea (1976). He 
pointed out that given the costliness of hav- 
ing scattered plots in terms of travel time 
and the extra boundaries, other, cheaper 
modes of insurance should have been possi- 
ble.” Although there is little evidence of for- 
mal insurance markets for crops during this 
period, either self-insurance through saving 
in good times or various informal (that is, 
“nonmarket”) modes of insurance could have 
been used. 


*Department of Economics, University of Michigan, 
Ann Arbor, MI 48109. I am grateful to Jeffrey William- 
son for inspiring my interest in the English Open Field 
System and to Gail Kimball and Jeffrey Miron for 
technical assistance. 

‘Hail, at least, is notorious among farmers for strik- 
ing one farm without touching its neighbors. 

*Fenoaltea’s alternative explanation for the scatter- 


As for saving, using the numbers from 
McCloskey and John Nash (1984), it seems 
on the face of things that farmers could earn 


‘a real return on the order of 35 percent 


annually without the help of any bank sim- 
ply by storing extra grain and selling it a few 
months before the next harvest when the 
price was at its seasonal peak. The money 
thus earned could. then be used to purchase 
grain in the year after a farmer had a bad 
harvest. Of course, if everyone within ox or 
horse-cart range of the village had a bad 
year, the price of grain would be very high- 
so that the money would not buy much 
grain, but if all the yields in the entire orbit 
of a village were bad, scattering of fields 
would not be of much help either. By 
whatever scheme, it was only the idiosyn- 
cratic risk of particular plots that a farmer 
could hope to escape, not the general risk 
faced by the whole village. 

Suppose. however, to give McCloskey’s 
notion of scattering as insurance the benefit 
of the doubt, that we assume away the possi- 
bility of self-insurance through saving (a 
position for which arguments will be pre- 


sented in Section IV). Then as Fenoaltea 


ing of fields is that it was a way of spreading around the _ 


year each farmer’s labor on his own fields as different 
crops (and to some extent, the same crop on different 
plots) needed labor at different times. 
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points out, there still remains the possibility 
of an informal system of consumption loans 
among farmers that could perform some or 
all of the insurance function that formal 
insurance markets failed to perform. In the 
title, such consumption loan arrangements 
are labeled “farmers’ cooperatives.” Such. 
mutual assistance pacts are just as likely to 
have appeared in the guise of the extended 
family, a fraternal order, or a group of a few 
fast friends as in the guise of something 
called itself a “farmers’ cooperative.” How- 
ever, all such arrangements will be lumped 
together under the term “farmers’ cooper- 
atives” in the rest of the paper. 


I. Modeling a Cooperative 


To see how readily farmers’ cooperatives 
could spring up and to what extent they 
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could substitute for formal insurance mar- 
kets, it is instructive to consider a simple 
repeated-game model of a farmers’ cooper- 
ative. We will be particularly interested in 
1) the conditions under which a cooperative 
can be self-enforcing—that is, when the 
temptation to default on one’s obligations 
under the rules of the cooperative can be 
countered by the threat of expulsion alone. 
2) the extent of the insurance a self-en- 
forcing cooperative arrangement would be 
able to provide. By insisting that a cooper- 
ative be enforceable by the threat of expul- 
sion alone, without legal or violent remedies 
for noncompliance, we can focus in on those 
informal or semiformal arrangements -that 
could spring up with little or no institutional 
backing, and which might very often have 
escaped being recorded in any documents 
that would have survived down. to the pres- 
ent. 

The simple repeated-game medal of a 
farmers’ cooperative is specified as follows: 
There are n farmers who face identical ran- 
dom distributions of output on their farms. 


The output of one farm is independent of: 


the output of all the others. (Thus, the issue 


of insuring against idiosyncratic yield risks is 


emphasized and the issue of insuring against 
shocks that affect the whole community is 
pushed into the background.) Each year, 


from now into the indefinite future (that is, — 


from t=0 to t= œ), farmers find out how 
bountiful their farms will be that year (that 
is, they learn their yields yj) and then have a 
choice of how much of the output of their 
farms they will give to other farmers and 
how much they will keep for themselves. It is 
assumed that there are no formal insurance 
- markets available to the farmers, that farmers 


are unable to borrow, and that there is no — 


carry-over or saving of grain from one 
harvest to the next (so that any grain kept 
must be consumed that year, if ever) all of 
which are not far from the truth for that 
era.’ It is also assumed that no other method 
of saving is available to the farmers—a 
questionable assumption, but one that is ap- 
propriate here, since I am arguing that either 


3See McCloskey and Nash (1984). 
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farmers could save by keeping extra grain to 
sell a few months before harvest and then 
use the proceeds to buy grain in years that 


: were bad for them or that voluntary cooper- 


atives could and would have sprung up to 
provide insurance against idiosyncratic risk. 
The cooperative itself is modeled as a set 
of rules for output sharing among members 
according to how well or how poorly each 
fared in a given year, with the punishment 
for noncompliance being expulsion from the 
group. It is assumed that no other cooper- 
ative would thereafter be willing to accept 
such a defector, so that a defector would be 
effectively blacklisted and forced to “go it 
alone” after expulsion from the cooperative. 
It is best to use a very simple parameteri- 
zation of utility functions and the random 
distribution of the yield on each plot. In line 
with standard practice in current macroeco- 
nomic theory, let us assume that all farmers 
have identical, additively time-separable, 
constant-relative risk aversion (and constant- 
intertemporal elasticity of substitution) von 
Neumann-Morgenstern utility functions: 


u(ci,.) 


= a PÈ a 
(ci,,) "= 1 
“ED ay aay 1—p 


The operator E, is an expectation condi- 
tional on what is known at time ¢. The 
parameter 6 is the utility discount rate or 
“subjective rate of time preference,’ which 
here need not equal the interest rate even in 
the steady state, since. the farmers in the 


- model cannot borrow or save. Consumption 


by farmer i at date f+ s3 is denoted by c',, 
and p represents the Pratt-Arrow measure of 
relative risk aversion as well as the reciprocal 
of the intertemporal elasticity of substitu- 
tion. 

For the random annual output of each 
farm, let us assume a gamma distribution 
with the probability density function’ 
x™~le—x/B/B™T(m). Besides simplifying the 
calculations we will need to make, this distri- 
bution meets the minimum requirement for 
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plausibility of being bounded below by zero 
and has the advantage of being determined 
by only two parameters, a scale parameter £ 
- that will play no role in the analysis, and 
another parameter m which determines the 
“tightness” of the distribution. Since the 
mean of the distribution is Bm and the 
_ Standard ‘deviation is ym; m is related to 
the coefficient of variation (which measures 
the degree of dispersion) by m=)” 
coefficient of variation. 

The objective of a cooperative should be 
to find the sharing scheme that maximizes 
the average welfare of the cooperative’s 
members among the class of all schemes that 
can be supported by the threat of expulsion. 
Whether expulsion is a matter of near-indif- 
. ference, or a severe punishment, will depend 
on the value of belonging to the cooperative: 
If for the moment, we take the value of 
belonging (V) as given, it is easy to see the 
general character of the optimal set of rules. 
Because of decreasing marginal utility, an 
egalitarian objective function such as aver- 
age expected utility is increased if grain will 
be transferred from those who have more to 
those who have less. The optimal arrange- 
ment is for grain to be transferred from 
those who have more than the lowest amount 
to those who have the least until either 1) the 
quantities are equalized; or 2) each of the 
farmers who ‘has more than the lowest 
amount has contributed as much as the threat 
of expulsion can force him to contribute. 

Formally, the optimal sharing rule is given 
by the solution to the problem 


(2) nce, £ L d 


C . t= Oi=1 (1+8) 





s.t. y ci< s5 yi Yt (physical feasibility) 


jel] i=} 


and 


> u(y) < 


where V is the value of: belonging to the 


u( ci) +V'Vi,t (enforceability), 
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_ cooperative for all subsequent periods, dis- 


counted back to time f. 
- Since a defector is blacklisted and must 
fall back on his own resources, 


< ules) 
Š, e 


s=¢{+1 (1+ 8y i 


3) w= z 


We. can further simplify this; because yields 
are independent from one year to the next 
and utility is additively separable over time, 
there is no reason for the optimal sharing 
rule.to depend on the past, other than to 
remember who is a defector. Therefore, V 
should be independent of time. Also, since 
all farmers have the same chances in the - 
future, it seems reasonable to concentrate on 
symmetric sharing rules, for which the super- 
script i can be dropped. We can then write 


(4) V=<E[u(e)—u(y)]. 


In words, V is 1/6 times the unconditional 
expectation of the difference between a 
farmer’s utility for a year in the cooperative 
and his utility outside. 


I. Could a Cooperative Maintain. Itself? 


It is now a- well-defined mathematical 
question when a cooperative can be self-en- 
forcing and how much insurance it will be 
able to provide. A cooperative can be self- 
enforcing, if and. only if it can pass the 
bootstrap test of obtaining from some sever- 
ity of punishment a value of belonging to the 
cooperative at least equal to that severity of 
punishment. More formally, let us define 
W(P) as the maximum possible worth of 
belonging to a cooperative that has available 
to it a punishment of P utils. Then V is 

given by l 


(5)  V=max{PIW(P) =P}, 
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and V>0, if and only if W/(0)>1.4 As 
shown in Kimball (1986), this means, for 
example, that a two-farmer cooperative—in 
which such a bootstrap operation of en- 
forcing cooperation by the value of cooper- 
ation itself is the hardest to get going? —can 
be self-enforcing, if and only if 


|e oe or naa 1 
oe ~>68 


pean? 
0 


The numerator and denominator are incom- 
plete and complete beta functions, respec- 
tively, which can be found in standard ta- 
bles. The value of the entire left-hand side 
of the inequality above, which shows the 
maximum utility discount rate at which a 
two-farmer cooperative can be sustained, can 


© 


be seen listed in Table 1 for various parame-. 


ter values. The box indicates the range of 
parameter values I will argue to be most 
plausible. 

The appropriate range of values for m can 
be ascertained from the coefficients of varia- 
tion of plot yields given by . McCloskey 
(1976). For a single plot and a mix of differ- 
ent grains, McCloskey estimates a coefficient 
of variation of .44, which corresponds to a 
value of 5.17 for m. For different grains 
individually and averages over different 


“It is clear because of strictly diminishing marginal- 


utility that W(P) is strictly concave, so that it will 
always remain below the 45° line for positive P if 


W'(P) <1. Conversely, if W’(0) >1, the graph of W(P). 


must be above the 45° line for some strictly positive 
values of P. 

>The welfare gains from sharing that can be obtained 
with a given size of punishment will go up as more 
farmers are added because the transfers will on average 
be to more destitute farmers; therefore the W(P) func- 
tion must shift upward as more farmers are added. This 
upward shift of the W(P) function will make it more 
likely that some of the positive part of the 45° line will 
be underneath the graph of W(P). Once some portion 


of the W(P) graph is above the 45° line, an upward . 


shift will raise the upper intersection of W(P} with the 
45° line (which is at (V, V)}). Thus, once the cooperative 
is running, adding more farmers to the system will 


increase the expected utility of each and the dread each ` 


has of expulsion. 
6See, for example, Karl Pearson (1934). 
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TABLE 1— UTILITY DISCOUNT RATE BELOW WHICH 
A TWO-FARMER COOPERATIVE CAN BE MAINTAINED 
(Percent per Year) 


Coefficient 






of p 
m Variation > 1 2 3 -4 6 
1 1.00 78.5 œ © © CO o0 
2 71 33.9 107.0 œ CO 00 00 
3 58 24.0 | 71.9 531.3 00 co 
4 50 19.3 | 53.1 262.5 1930.0 0 oO 
5 45 16.5 | 43.3 177.5 824.8 6936.1 œœ 
6 41 14.6 | 37.1 136.2 491.7 2455.2 œ 
7 38 13.2 | 32.8 110.7 350.6 1334.3 92338.7 
8 35 12.2 | 29.6 95.6 272.5 876.3 24463.1 


27.1 84.0 223.5 639.8 10549.0 
25.1 75.3 190.0 499.4 5895.2 
18.3- 48.9 104.1 212.7 1018.2 
13.8 34.3 66.2 118.3 372.3 


groups of manors, the highest coefficient of 
variation listed is .64 for oats in the Wood- 
stock Manors, which corresponds to a value 
of 2.44 for..m, and the lowest coefficient of 
variation listed is .35 for barley in the 
Winchester Manors, which corresponds to a 
value of 8.16 for m. Therefore we will be 
relatively safe if we allow a range for m of 3 
to 8 around the preferred value of 5. 

There is one necessary qualification to our 
use of McCloskey’s figure for the coefficient 
of variation. His figure of .44 is for the total 
variation in output, including the component 
of variability shared by. the whole village, 
while the model we have constructed focuses 
on the idiosyncratic, plot-to-plot yield varia- 
tion alone. This suggests using somewhat 
lower values of the coefficient of variation 
(and higher values of m) to represent this 
idiosyncratic portion of yield variation. 
When adjusting for this factor, however, it 
should be recognized that the figures. in Ta- 
ble 1 (though not those in Table 3, below) 
are conservative because they are limited to 
two-farmer cooperatives, which are less able 
to pull themselves up by their own bootstraps: 
than a many-farmer cooperative, and that 
with anything like constant relative risk 
aversion, being subjected to one set of risks 
(for example, the aggregate uncertainty faced 
by the village) makes one act more averse to 
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other independent risks’ (for example, the 
idiosyncratic yield risk of a given plot). 
Unfortunately, we have relatively little 
guidance in guessing the initial coefficient of 
relative risk aversion for the typical medieval 
farmer. Even the relative risk aversion of 
modern consumers and investors is still very 
much in doubt. To give some idea of the 
range of estimates, N. Gregory Mankiw, Julio 
Rotemberg, and Lawrence Summers (1985) 
report values of p between zero and one, 
Lars Hansen and Kenneth Singleton (1983) 
report values between zero and two, Mankiw 
(1985) reports values between two and four, 
and Robert Hall (1981) reports values around 
15. Among -authors offering less formal 
estimates, Irwin Friend and Marshall Blume 
(1975) suggest a value above two, Sanford 
Grossman and Robert Shiller (1981) recom- 
mend a value of four, and Friend and Joel 
Hasbrouck (1982) suggest a value of six. 
Faced with this bewildering array of 
estimates, perhaps the best procedure is to 
provide a table that will allow one to use 
introspection and casual observation to judge 
one’s own risk aversion and that of one’s 
contemporaries and then to add to that 
number according to how much more risk 
averse one believes medieval English farmers 
_ to have been. Therefore, Table 2 indicates 


how great a risk one would be willing to take _ 


with one’s permanent income given various 
coefficients of relative risk aversion. Imagin- 
ing that one has an initial income and con- 
sumption of $50,000 guaranteed for the rest 


of one’s life, one is asked to consider a bet 


that has a 50-50 chance of either doubling 
one’s guaranteed yearly income and con- 
sumption to $100,000 per year for the re- 
mainder of one’s life or reducing one’s yearly 
income and consumption to $x per year for 
the rest of one’s life. The table shows the 
value of x for which individuals with various 
degrees of risk aversion would be indifferent 
to such a bet. Table 2 should convince most 
readers that .5 is too low a value for p and 
that 10 is too high a value for p, even given.a 
modest addition to p due to the presumed 


7See John Pratt and Richard Zeckhauser (1987). 
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TABLE 2— EVEN BETS THAT ARE EQUIVALENT TO 
$50,006 


For SOMEONE WITH A RELATIVE RISK AVERSION 
OF p, A LIFELONG ANNUAL INCOME OF $50,000 
PER YEAR Is EQUIVALENT TO A 50-50 CHANCE 

OF A LIFELONG ANNUAL INCOME OF 


p 

0 $100,000 or $ 0 
$100,000 or $17,157 
1 $100,000 or $25,000 
2 $100,000 or $33,333 
3 $100,000 or $37,976 
4 $100,000 or $40,548 
6 $100,000 or $43,665 
10 $100,000 or $46,299 , 
20 $100,000 or $48,209 


higher-risk aversion of medieval farmers.® 


But even with the help of introspection, val- 


ues of p anywhere from 1 to 6 seem difficult 
to rule out given the present state of our 
knowledge. 
While we are considering the likely range 
of values for p, it is interesting to note that 
McCloskey’s claim that risk aversion was the 


=- motivation behind scattering would imply a 


relative risk aversion somewhere above two. 
McCloskey (1975) estimates that scattering 
reduced the coefficient of variation of net 
output from .440 to .347 and that this was 
worth an estimated 10 percent reduction in 
mean output due to scattering. Using the 
same assumptions about functional form 
we have used all along (which admittedly, 
are somewhat different from those used by 
McCloskey), it is possible to calculate the 
utility gain from the reduction in coefficient 
of variation from .440 to .347 in terms of the 
equivalent percentage change in mean out- 


_ put. A farmer who had a relative risk aver- 


sion of two would be willing to accept only 
an 8.3 percent reduction in the scale of out- 


8In judging how much more risk averse medieval 
farmers were than we are, it is important to remember 
that while halving annual income would hurt them 
much more than it would us, doubling annual income 


` would be a much greater boon to them than to us. Thus 


it is not clear how much greater their relative risk 
aversion was than ours. 
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put for the sake of reducing the coefficient of 
variation from’ .440 to .347; therefore, 
according to McCloskey’s estimates of costs 
and benefits, higher levels of risk aversion 
would be needed to motivate scattering. (A 
relative risk aversion of 2.5 is high enough, 
since it would make the reduction in coeffi- 
cient of variation from .440 to .347 worth an 
11 percent reduction in the scale of output.) 
Having determined reasonable ranges for 
the parameters m and p, one can see in 
. Table 1 that within these ranges all but two 
of the lower left-hand entries within those 
ranges are above even the 35 percent annual 
medieval interest rate estimated by Mc- 
Closkey and Nash (1984), which I will argue 
in Section IV is a serious overestimate. of the 
utility discount rate 6. Therefore, it appears 
that farmers’ cooperatives of the sort we are 
considering would have been quite viable. 


HI. How Much Could a Cooperative Do? 


If, then, we accept the proposition that 
‘informal cooperatives could be held together 
by the threat of expulsion alone, we are left 
with the. issue of how much a cooperative 
could require its members to do without 
tempting them to defect or drop out at some 
crucial moment. Would a cooperative have 
to limit its activities to the occasional contri- 
bution of a few bushels of grain to a farmer 
whose crop was totally wiped out, or could it 
‘enforce a communitarian ideal of full shar- 
ing of all output? 

By continuity, we know that a cooperative 
could not force its members to do very 


much if the utility discount rate was too © 


close to the bootstrap-cutoff level, which, for 
two-farmer cooperatives, is indicated in Ta- 
ble 1. At lower utility discount rates, a coop- 
erative could enforce more and more sharing 
of output, until the cooperative approached 
the ideal of full sharing. 

As it turns out, full sharing could have 
been achieved at positive discount rates only 
if relative risk aversion were equal to one. It 
is shown in Kimball (1986) by example that 
when p <1, diminishing marginal utility is 


weak enough that a very fortunate farmer. 


enjoys feasting on his hoard so much that he 
cannot be induced.to share it all. On the 
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TABLE 3— MAXIMUM ĝ CONSISTENT 
WITH FULL SHARING WHEN 
p =1 (Percent per Year) 


Coefficient 

of ean Ce ee 
m Variation 2 3 5 10 20 
1 1.00 44.27 36.54 29.44 22.86 18.43 
2 .71 - 20.22 16.81 13.64 10.65 8.61 
3 58 13.01 10.85 883 691 5.59 
4 .50 9.58 8.00 652 S11 4.14 
5. 45 7.57 634 517 405 3.28 
6 Al 6.26 5.24 428 3.36 2.89 
7 38 5.34 447 365 2.86 2.32 
8 35 465 3.90 3.18 250 2.03 
9 33 412 345 2.82 2.22 1.80 
10 oe - 3.70 310 253 199 16l 
16 25 2.29 1.92 1.57 1.24 1.00 
25 20 146 122 100 .79 64 


other hand, when p >1, poverty is so painful 
that when all farmers in the cooperative are 
doing badly, but one is doing a little better 
than the others, he cannot be induced to 
share all of his pitiful pie. Still, the special 
case of logarithmic utility when p=1 can 
provide a rough but useful indication of how 
far the utility discount rate has to be below 
the bootstrap-cutoff level for a cooperative 
to engage in extensive output sharing. Table 
3 shows the maximum utility discount rates _ 
at which full sharing could be enforced in an 
n-farmer cooperative made up of farmers 
who have a relative risk aversion of one.’ 
One of the first things one notices about 
Table 3 is that while I have argued that it is 
easier to get a cooperative going with more 
farmers, it is harder to always enforce full 
sharing in a larger group, since occasionally, 
one well-off farmer amorg destitute fellows 
would be required to split his grain n ways. 
Still, Table 3 suggests that even such extreme 
feats of sharing can often be enforced at the 
utility discount rates of a few percent ordi- 
narily assumed for modern households. Since 
for a relative risk aversion of one, 35 percent 
is near or even above the bootstrap-cutoff . 


°The calculation involved is straightforward, though 
it involves the use of tables of the psi function P(x) = 
I’(x)/T(x) such as those in Harold Davis (1933). The 
derivation is given in more detail in Kimball (1986). 
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level, it makes a big difference, at least in 
this special case, whether one believes 
medieval English farmers had utility dis- 
count rates similar to ours or had utility 
discount rates close to the market interest 
rate that prevailed in that era. 


IV. How Impatient Were Medieval 
English Peasants? 


For many reasons, it is hard to believe 
that English farmers a few centuries ago 
were sO much more impatient than we are. 
As. McCloskey and Nash (1984) point out, 
“Peasants worked hard at ploughing fallow 
land and cleaning ditches in aid of yields 
quite far removed” (p. 185), which evidences 
considerable patience and thought for the 
future. Also, men in the Middle Ages have 
the reputation for being very concerned with 
the afterlife, which was not so much nearer 
to them nor so much weightier a matter to 
them than to, say, modern fundamentalists, 
. that a 35 percent utility discount rate would 
not have substantially vitiated their concern. 
Finally, utility discount rates high enough to 
prevent cooperation in a case in which there 
was. so much to gain as in the sharing of 
grain should have undermined cooperation 
among neighbors in many lesser matters as 
well, in a way that—along with the reduced 
concern for the future welfare of children 
that a high discount rate would be likely to 
induce—would have made medieval peasants 
seem considerably nastier than is evidenced 
in the historical record. 

If medieval farmers were not much more 
impatient than we, though, how could the 
market interest rate remain so high? Mc- 
Closkey and Nash put the question well: 


If interest rates were so high, why were 
the Europeans so poor? A few years of 
moderate abstention invested at over 
20 percent would make a man rich. 
True, men of all sorts, bond and free, 
did in fact scale the social ladder 
quickly in the Middle Ages... . But the 
point is that the whole society could 
and would have done so. [1984, p. 185] 


There are two possible solutions to this puz- 
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zle. One is that the upper classes dissipated 
their savings by war, politics, and other 
varieties of rent seeking that might have a 
high private return but-a low social return, 
while the lower classes used up most of what _ 
would have been savings in keeping relatives 
and friends from. starvation in exactly the 
kind of cooperative described here. In help- 
ing the destitute, a somewhat better-off 
peasant would exhibit considerable patience, 

even though the destitute themselves under- 
standably would have been willing to sell 
their birthright for a mess of potage if they 
had not been able to get help from their 
neighbors or relatives. 

The other possible solution to the puzzle is 
that the gentry, being near monopolists in 
the local loan market (and perhaps in the 
local off-season grain market), were reluctant 
to save and lend out more, lest they drive 
their rate of return down, while the peasants 
were simply unable to protect any substan- 
tial amount of savings. As McCloskey puts 
it: 


The plow team and other movable 
goods a peasant might have [including, 
presumably, money or exceptionally 
large stores of grain], were in any case . 
hazardous themselves, subject as they 
were to seizure and taxation.... The 
lord of the manor could follow such 
_ advice [to save money], rich and secure 
as he was, without his peasants being 
in a position to do so as well. 
[1976, p. 163] 


Such circumstances could have made the 
capital marxet imperfect enough to drive the 
market rate of interest and the utility dis- 
count rate far apart and make our assump- 
tion of no saving by peasants of money or 
grain (other than seed grain) a forgivable 
simplification: 


V. Conclusion 


If utility discount rates in the Middle Ages 
were anything like they are now—if medieval 
peasants were perhaps a trifle more impa- 
tient because they were poorer and also dis- 
counted the future 4 few percent more per 
year because of their higher adult mortality 
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rates—then it can be seen from Table 3 that 
a farmers’ cooperative could have provided a 
substantial amount of insurance even among 
farmers with a degree of risk aversion (p =1) 
that would not justify scattering. Farmers 
with higher levels of risk aversion (p>1) 
could have formed self-enforcing -cooper- 
atives involving substantial sharing of output 
even at very high discount rates.'° These 
cooperatives could not enforce full sharing 
in very bad times, but in normal times would 
provide insurance at a much lower cost than 
scattering of plots. It is possible that farmers 
were so risk averse that they would. diversify 
their land holdings merely for the sake of 
bad years when full sharing could not be 
enforced, but this is a much more doubtful 
proposition than that they would use scatter- 
ing in the absence of any other good mode 
of insurance. It is difficult to determine ex- 
actly how great a limitation on the effective- 
ness of cooperatives it would be that farmers 
valued their grain too much in- times of 
general dearth. However, if there were many 
farmers in the cooperative, to whom mem- 
bership was worth a great deal, this would 
cause problems only a small fraction of the 
time—too seldom to make farmers fall back 
on scattering for the purpose of insurance. 
With all of the foregoing arguments, I do 
not mean to claim that farmers’ cooperatives 
would have worked well in every village. 
Many factors could affect the success of a 
cooperative. On the positive side, the al- 
truism that goes with blood ties and genuine 
friendship, or any noneconomic value of be- 
longing to the cooperative (for instance, 
being invited to parties or being greeted in 
the way) would make sharing arrangements 
work better. On the negative side, quar- 
relsomeness, the desire to trump up pretexts 
to dump currently destitute members from 
the cooperative, or too great a readiness to 
forgive renegades would tend to undermine 
sharing. On average, the factors aiding coop- 
eration should have been as strong as those 


10Just how substantial this sharing would be can be 


guessed by extrapolation from Tables 1 and 3 and could 
with some effort be calculated through computer simu- 
lations, which I will not attempt here. 
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hindering it. However, in particular villages, 
the negative factors may have won out. In 
some cases it might be possible to identify 
factors that hindered sharing arrangements 
in certain regions and thereby led to an 
increased dependence on scattering as in- 
surance. ' 

It is also possible thet some crucial ob- 
stacle can be found that prevented effective 
sharing arrangements in ‘virtually all of 
Medieval England, but at a minimum, an 
explanation for the failure of cooperative 
insurance must be added to the explanation 
of the failure of market insurance by those 
who claim that the scattering of plots in the 
Open Field System persisted primarily as a 
mode of insurance. 
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Does the Preference Reversal Phenomenon 
Necessarily Contradict the Independence Axiom? . 


By Uzi SEGAL* 


One of the most puzzling paradoxes in 
decision theory is the preference reversal 
phenomenon. This phenomenon seems to 
contradict the transitivity axiom, for a long 
time, one of the cornerstones of utility the- 
ory. This paradox is established whenever a 
decision maker prefers lottery X to lottery 
Y, but is willing to put a lower selling price 
on X than on Y. Such experiments, first 
reported by Harold Lindman, 1971; and 
Sarah Lichtenstein and Paul Slovic, 1971, 
were repeated by David Grether and Charles 
Plott, 1979; Werner Pommerehne et al., 1982; 
and Robert Reilly, 1982. Although the later 
researchers tmproved the mechanism through 
which the selling price emerges, they all 
found systematic reversals. 


A new approach to this problem was de- - 


veloped by Charles Holt, 1986, and Edi Karni 
and Zvi Safra, 1987. From two different 
starting points, these authors showed that 
the preference reversal phenomenon does not 
necessarily prove a violation of the transitiv- 
ity axiom, as it may contradict the indepen- 
dence axiom. This implies that people do not 
maximize expected utility, but in that case 
the preference reversal phenomenon be- 
comes just another evidence against ex- 
pected utility theory, but not against the 
transitivity axiom. 

These results have their own disadvan- 
tages. Although the independence axiom is 
not as fundamental as transitivity, it is 
nevertheless very appealing on normative 
grounds. Of course, the preference reversal 
phenomenon necessarily contradicts at least 
one of the assumptions of expected utility 


*Department of Economics, University of Toronto, 
Toronto, Canada M5S 1A1. I wrote this paper while 
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theory, but empirical evidence shows that 
despite its normative appeal, violations of 
the reduction of compound lotteries axiom 
may happen (see, for example, Joshua Ronen, 
1971, and Doug Snowball and Clif Brown, 
1979). In this paper I therefore suggest a 
decision mechanism for the preference rever- 
sals lotteries which is trarsitive and satisfies 
the independence axiom, but not the reduc- 
tion axiom. 


I. The Preference Reversal Phenomenon 


Consider the two lotter.es P = (—1,1/36; 
4,35/36) and S = (—1.5,25/36; 16; 
11/36).' P is sometimes called the P bet (or 
lottery) and § is called the $ lottery. After 
the decision maker expresses his preferences 
between these two lotteries, he is asked to 
announce the prices for which he is willing 
to sell P and S. This is done by using the 
Gordon Becker, M. DeGroot, and J. 
Marschak (1964) mechanism. After the deci- 
sion maker declares his selling price of P, 
call it r, one number out of the ‘set 
(0.00,...,9.99) is selected at random (the offer 
price). Tf it exceeds rp, the decision maker 
receives the offer price. Otherwise, he par- — 
ticipates in the lottery P. Similarly, the sell- 
ing price of S, rẹ, is found. Denote these 
new compound lotteries ty Xp and Xg, re- 
spectively. This mechanism seems to force 
the decision maker to’ announce his true 
certainty equivalent” of P and S. Indeed, if 
rp > CE(P), he may have to participate in P 
even though he would rather sell it, while 
rp < CE(P) may force him to sell P against 
his will. If rp = CE(P) and r, = CE(S), then 


The lottery (x4, Py. 
probability Pi i=1,...,0. 

*The certainty equivalent of a lottery A is given 
implicitly by (CE(A),1) ~ A. 


; Xn» Pn) yields x; dollars with 


233 ° 


234 THE AMERICAN ECONOMIC REVIEW 


by the definition of the certainty equivalent 
and by the transitivity axiom, P > S° iff 
rp => rs. However, most people prefer P to S, 
but announce rp, which is less than ro. 
Before presenting other explanations for 
this phenomenon, one should define pre- 
cisely the independence and reduction ax- 
ioms. By the later one, the decision maker is 
indifferent between a compound lottery, that 
is, a lottery at which the prizes are by them- 
selves tickets for other (standard) lotteries, 
and its actuarially equivalent one-stage lot- 
tery. By the independence axiom, the simple 
lottery X is preferred to the simple lottery Y, 
iff the compound lottery A, yielding with 
probability p a ticket for X and with prob- 
ability 1— p a ticket for another lottery Z is 
preferred to B, which is the same as A but 
with Y instead of X. These two. axioms 
imply together that the decision maker pre- 
fers the simple lottery (x,, p13---; Xps Pa) to 
(Vis Q13«++3 Yms m), UE for every 0 < p <1 he 
prefers the simple lottery (x, - pp,;..-; 
Xn» PPn Zo p)ry;..-3 Zp(1— p)r;) to (J, 
Pli ~~ +3 Ym Plm Zo (l~ P) 13 +5 2 (Lh — 
_p)r,). Most recent writers refer (at least im- 
plicitly) to this last axiom as the indepen- 
dence axiom. However, in this paper the 
independence preference axiom is to be un- 
derstood in its two-stage lotteries context. 
Two recent articles showed that the pref- 
erence reversal phenomenon, although in- 
consistent with expected utility theory, could 
alternatively be attributed to a violation of 
the independence axiom and not the transi- 
tivity axiom. Holt (1986) pointed out that 
the experiment itself might have some in- 
fluence on the announced selling prices. In- 
deed, to save money, the subjects par- 
ticipated only in one lottery. The decision 
maker first decided whether he prefers P or 
S (say, P >.S), and announced rp and rg. 
Then, one out of the lotteries P, Xp, and X, 
was selected at random, and the decision 
maker played it. Formally, he had to choose 
between A= (P,1/3; Xp,1/3; X5,1/3) and 
B=(S,1/3; Xp,1/3; Xs,1/3). By the inde- 


Px S iff P is weakly preferred to S. P>S iff 
P > S, but not S > P, and P ~S iff P xS and S=P. 
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pendence axiom P> S, iff A> B. However, 
if the independence axiom is violated, the 
decision maker may prefer S to P (and 
announce rs > rp), but prefer A to B. 

Karni and Safra (1987) took a different 
approach. They proved that even if the deci- 
sion maker is to participate in all three lot- 
teries, he may still prefer P to S with rs > rp. 
According to these authors, Xp and Xs 
should be considered two-stage lotteries. 
Suppose, for example, that 7, = 3.50. In that 
case, Xs = (S,0.351; 3.51, 1/1000;...; 
9.99,1/1000). In the general case, X,= 
(S,0.10r, +9.01); rs + 0.01, 1/1000; ...; 9.99, 
1/1000). By the independence axiom, X, ~ 
(CE(S),0.1(r, +0.01); rọ +0.01, 1/1000; ...; 
9.99,1/1000), and the decision-maker’s opti- 
mal strategy is to announce rs = CE(S). This 
analysis crucially depends on the indepen- 
dence axiom. However, if the decision maker - 
does not satisfy this axiom, there is no rea- 
son to assume that rp>=CE(S). Karni and 
Safra proved, by means of a non-expected 
utility example, that if the decision maker 
reduces compound lotteries to simple lot- 
teries by calculating the corresponding prob- 
abilities, (i.e., if he accepts the reduction 
axiom), then he may prefer P to S with 
rs > Trp. Moreover, they proved that for all 
non-expected utility theories, preference re- 
versal-type behavioral patterns necessarily 
exist. . | ss 

These two papers claim that the prefer- 
ence reversal phenomenon does not neces- 
sarily imply nontransitive preferences, as de- 
cision makers may disobey the independence 
axiom. Although this axiom is not essential 
for decision theory, it is very acceptable on a 
normative ground and it is not clear that 
decision makers are not willing to accept it 
as a decision rule. The empirical literature 
concerning this question present opposing 
results. Some consider the Allais paradox as 
a violation of this axiom (Mark Machina, 
1982), but other empirical results indicate 
acceptance of this axiom, at least at its two- 
stage lotteries version (Daniel Kahneman 
and Amos Tversky, 1979), and a rejection of 
the reduction axiom (Ronen, 1971, and 
Snowball and Brown, 1979; see also Uzi 
Segal, 1984). As I show in Section II, the 
preference reversal phenomenon may prove . 
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a violation of the reduction axiom rather 
than the independence axiom.. 


II. Preference Reversals and the 
Reduction Axiom 


Consider again the lottery X,. In this lot- 
tery the decision maker announces a number 
rs. Then he- is offered a random price from 
the set (0.00,...,9.99). If it exceeds rẹ he 
receives this amount, otherwise he plays the 
lottery $. Karni and Safra claimed that this 
lottery gives with probability 0.1(r, +0.01) 
the lottery S, and with probability 1/1000 
each of the prizes r;+0.01,...,9.99. How- 
ever, other possible interpretations lead to 
different results. Let (a, 8) be the uniform 
distribution on the segment [a, £]. It may be 


that the decision maker considers X, as the ~ 


following two-stage lottery. With probability 


 0.1(7, +0.01) it gives him a ticket to the- 


lottery S. On the other hand, if the offer 
price exceeds r,, the probability of which is 
0.1(9.99 — r,), then he participates. in the Iot- 


tery (rę +0.01,9.99) which is the uniform | 


distribution over the segment [r, + 0.01, 9.99]. 
In other words, Xs = (S,0.1(7, +0.01); (rg + 
0.01, 9.99), 0.19.99 — r,)). By using the inde- 
pendence axiom and the certainty equivalent 
mechanism one. obtains that 


(1) X,~ (CE(S),0.1(r, +0.01); 
CE(<rg +0.01,9.99)),0.1(9.99— r,)). 
Similarly, 


(2) Xp~ (CE(P), 0. Nae 01); 


CE(r, +0.01,9. 999), 0.1(9.99 — wale 


It may now happen that P > S, but Vy > Fp. 
This is demonstrated by the following exam- 
ple. 


Example: Let A be a lottery. Define F(x) 
=Pr(A<x), and let Æ? = {(x, p) ERX 
[0.1]: F(x) < p}. Let L= { A: F(—2)=0}. 
L is the set of all lotteries with loss floor of 
—2. For every A, B E L, let A> B iff V(A) 
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TABLE 1— VALUES OF Xp AND Xs 


rp V(Xp) Fs V( Xs) 
3.80 5,73982 3.80 ` 5.73260 
3.81 5.73988 3.81 5.73265 
3.82 5.73993 3.82 5.73268 
3.83 5.73804 3.83 5.732705 
3.84 -  §,.73807 3.84 5.732719 
3.85 5.73808 ` 385 5.732723 
386o. 5.738093 3.86 5.732718 
3.87 ' 5.738091 3.87 5.73270 
3.88 5.73808 3.88 5.73268 
3.89 5.73806 3.89 5.73264 

> V(B), where 

(3) V(A) AERA 

144-108 wals, ia 

-+ 

144’ 144 


x 





i 1 | <li sid 

1000 |j” 144° 144 
peii 1381. 
3600 ” 3600 


(u denotes the Lebesgue’s measure.) It is 
easy to verify that CE(P}= 278/72: and 
CE(S) = 277/72, hence P >'S. Similarly, for 
3: 03 <x <S 4.32, 


= dod x +9.99 5S 
(x,9.99)) aa -= z592 
From (1), (2), and (3) we now obtain Table 


1. It follows that ASe = and 


Benak 1: The preference relation in this 
example is transitive and continuous, satisfies 
the first-order stochastic dominance axiom 
for preferences* and the independence axi- 
om, but not the reduction of compound lot- 
teries axiom. 


- “First-order stochastic dominance axiom for prefer- 
ences: If, for every x, Fj(x) s F(x), then A> B. 
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Remark 2: V is not a measure of A°. It can 
be proved that if V is a measure, then this 
analysis will not solve the preference reversal 
phenomenon. 


HI. Concluding Remarks 


Holt (1986) and Karni and Safra (1987) 
claimed that the preference reversal phenom- 
enon does not necessarily contradict the 
transitivity axiom, as it may indicate a viola- 
tion of the independence axiom. In this paper 
I showed that this phenomenon may suggest 
a departure from the reduction of compound 
lotteries axiom, and not from the indepen- 
dence axiom. What is missing in this ap- 
proach, as well as in the above-mentioned 
two works, is a general framework that ex- 
plains the preference reversal phenomenon 
together with other paradoxes like the Allais 
paradox and the common ratio effect. First 
steps in this direction were taken by Holt 
(1986). 
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Uncertain Tax Policies, Individual Behavior, and Welfare 


By JAMES ALM* 


Certainty i is illusion, and repose is not 
the nature of man. 
[Oliver Wendell Holmes, Jr., 
The Path of the Law] 


A common complaint about ‘government 
is that frequent, seemingly random changes 
in its policies make economic decisions risky. 
Uncertainty about income tax policies is 
often cited as a particular problem for indi- 
viduals. In the 1960s and 1970s there were 
nearly a dozen significant changes’ in the tax 
laws, and in this decade alone there has been 
major tax action every year. The recent pas- 
sage of federal tax reform reduces some 
immediate uncertainties, but it is widely be- 
lieved that the reformed system will eventu- 
ally be revised, in ways that are not now 
known. Difficulties in interpreting the exist- 
ing tax laws also introduce uncertainty. And 
tax policies do not in fact have to change to 
make individuals uncertain. Merely the dis- 
cussion in Congress of potential tax changes 
introduces some element of risk into individ- 
ual planning. 

Uncertain tax policies make individual 
choices in a variety of dimensions more dif- 
ficult. Individuals who are planning their 
financial affairs would like to know whether 
their itemized deductions will be allowed. 
They also need to know whether tax changes 
will alter the return on their tax shelters by 
changing such things as depreciation rules, 
investment tax credits, interest deductions, 
= at-risk rules, or capital gains tax rates and 
holding periods. Potential taxation of em- 
ployee benefits makes worker choice be- 
tween wage and nonwage compensation 
risky. Actual and proposed changes in federal 
tax policies toward saving—the tax-exempt 
status of interest on state and local debt, the 
deductibility of contributions to retirement 


*Department of Economics, University of: Colorado, 
Boulder, CO 80309-0256. I would like to thank Jonathan 
Skinner and several referees for helpful comments. 


. programs, the treatment of estate and gift 


taxes, the preferential treatment of capital 
gains, to name but a few—-have increased 
the riskiness to saving. Individuals do not 
know whether they will be audited by the 
authorities or how much unreported income 
will be discovered by gcvernment auditors. 
The tax rate schedule itself has been altered 
numerous times in the past. Indeed, uncer- 
tain income tax policies affect virtually the 
entire range of individual choices: to work, 
to save, to invest, to spend, to receive com- 
pensation, and to evade. 

There is an enormous iearenical and 
empirical literature that analyzes how indi- 
viduals respond ito known, certain tax and 
transfer policies." There has also been much 
work on how individuals behave in the pres- 
ence of uncertainty.” However, there has 
been little analysis of how individuals act 
when it is tax policy that 1 is both present and 


uncertain. 


The purpose of this paper is to examine 
how individuals respond to greater uncer- 
tainty about individual income tax policies. 
Two basic types of risk are analyzed. The 
first is called “tax base risk.” Here the indi- 
vidual does not know with certainty whether 
the government will change the basic nature 
of the tax base. A second type of risk is 
called “tax rate risk,” in which the tax rate 
applied to the (certain) base becomes riskier. 


‘Much of this literature is summarized in Sheldon 

Danziger, Robert Haveman, and Robert Plotnick (1981). 
*For a discussion of this licerature, see John Hey 
(1979). 

Lawrence Weiss (1976) anc Joseph Stiglitz (1982) 
examine this issue indirectly. Thy determine the condi- 
tions in a one-consumer economy under which random 
taxation in the labor supply decision leads to a Pareto 
improvement. F. R. Chang and D. E. Wildasin (1986) 
examine the optimality of local randomization of com- 


. modity taxes. Yves Balcer anc Efraim Sadka (1982) 
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examine the issue of randomization in a many-con- 
sumer economy. More recently, Jonathan Skinner (1986) 
estimates the welfare cost of uncertain taxation to be 
$12 billion in 1985. 
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The difference between base and rate risk is 
not always clear-cut, and in some cases be- 
comes a matter of interpretation; still, it is 
often a natural and intuitive distinction. In 
each case an increase in risk is measured as a 
mean-preserving spread in the distribution 
of the random variable. The. principal con- 
clusion is that increased risk has substantial 
allocative effects on the decisions to invest in 
tax shelters, to receive compensation in wage 


or nonwage forms, to spend on tax deduct- 


ible items, to save, to underreport one’s in- 
‘come, and to trade leisure for income. This 
conclusion is, perhaps, not surprising. How- 
ever, a- secondary conclusion is that under 
some plausible restrictions on individual 
preferences—restrictions that ensure that the 
substitution effect of greater risk exceeds the 
income effect—increased tax base risk often 
changes individual behavior so as to increase 
the size of the income tax base, while in- 
creased tax rate risk always has the opposite 
effect on the base. It therefore appears that 
some types of tax uncertainty may actually 
benefit a government that is only interested 
in generating more tax revenues. A corollary 
is that in those cases in which uncertainty 
increases tax revenues, the government may 
be able to alter tax rates so that the welfare 
of its citizens increases, despite the presence 
of greater uncertainty. 


I. Tax Base Uncertainty 
A. Itemized Deductions 


Perhaps the area in which tax base uncer- 
tainty is most prevalent is that of itemized 
deductions. Suppose an individual must 
choose between two goods X and Y with 
unit prices, where some random proportion 
a of expenditures on X is deductible from 
the mcome tax base, while expenditures on 
Y are not. The fixed income J, of the indi- 
vidual must equal the sum of: expenditures 
on X, on Y, and on income taxes, which are 
imposed at rate 7 and are equal to (J) — aX). 
Utility is assumed to be a function of X and 
Y. Substitution of [J)(1— t)— X(1— ar)] for 
Y and maximization of expected utility V = 
U(x, Y) gives the following first-order con- 
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dition for the optimal choice of X*: 
(1) &{Ux(X, ¥)-Uy(X,¥) 
x[1~ar]} =0. 


Now let there be an “increase in risk” in the 
random variable a. Michael Rothschild and 
Joseph Stightz (1970) show, when comparing 
two random variables a and a’ with the 
same expected value, that a’ is riskier than a 
if its distribution can be obtained from that 
of a by a mean-preserving spread. This de- 
finition can be used to determine the impact 
of increased risk upon the.optimal choice of 
X*. Suppose that the expression in parenthe- 
ses in equation (1) is a concave function of 
a. Then an increase in risk will decrease the 
optimal choice of X*, since greater risk will 
lower the expectation of this expression and, 
by the second-order condition, the first-order 
condition can then be restored by a reduc- 
tion in X*. Conversely, if the expression is a 
convex function of a, then an increase in 
risk will increase X*. 

The impact of tax base uncertainty is in. 
general ambiguous. When a becomes riskier, 
the individual may substitute away from Y, 
since uncertainty about a makes consump- 
tion of Y a random variable. However, in 
order to ensure a given amount of consump- 
tion of the nondeductible good, she may also 
increase her expenditures on Y. This ambigu- 
ity is illustrated by the expression that de- 
termines the convexity. or concavity of 
{U,(X, Y)— U(X, Y)[1— ar]}. This latter 
function is convex or concave in & as 


(2) 2Uyy(X, Y¥)—-[1- ar] XUyyy( X,Y) 


+ XUyyy( X,Y) 20. 


-The first term is negative for a risk-averse 


individual; the second term is also negative 
if Uyyy(X, Y) > 0, or if, as is typically as- 
sumed, there is nonincreasing absolute risk 
aversion with respect to the risky good Y, 
where A(Y) = —Uyy(X,Y)/Uy(X,Y). As 
long as the third term is less than or equal to 
zero, inequality (2) is less than zero. When 


_ preferences are described by a separable util- 
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ity function, such as in the Cobb-Douglas or 
the CES case, Uyyy(X, Y) = 0. 

- It is therefore likely—though not guaran- 
teed—-that the expression in brackets in 
equation (1) is a concave function of a. 
Consequently, the optimal choice of X* de- 
clines when a becomes riskier, so: that the 
size of the tax base increases. With no actual 
change in tax polices, the government is able 
to increase the size of the expected tax base 
and the amount of expected tax: revenues. 
Note that it can be shown that tax base 
uncertainty has identical effects on an indi- 
vidual who must allocate income between 
wages and fringe benefits, in which wages 
are fully taxed while some random fraction 
of employee benefits may also be taxed. 


B. Tax Shelters 


A risk-averse individual is assumed to have 


a fixed endowment of income J, to allo- - 


cate between sheltered income S and non- 
sheltered income N. The individual incurs 
some cost c for each dollar of sheltered 
income. He must also pay income taxes at 
rate r on taxable income, which consists of 
all nonsheltered income plus some random 
fraction a of sheltered income. Net-of-tax 
income J therefore equals [J —7(N + aS) 
— cS]. The individual chooses N and S to 
maximize an expected utility function V = 
&U(I), subject to the constraint that N and 
S sum to Jy. The first-order condition from 
‘this maximization iS 


(3) #{U,(1) [e~(1—a)7}} =0. 


Now suppose that a becomes riskier. There 
are two offsetting effects on the choice of 
N*. A risk-averse individual will find shel- 
tered income less attractive because of its 
greater risk, and respond by substituting to- 
ward more N. However, in order to be as- 
sured of a given level of income, he must 
increase sheltered income. The net effect on 
N* is therefore uncertain due to conflicting 
‘substitution and income effects. 

The effect of greater risk on the optimal 
choice N* depends upon the concavity or 
convexity of {U,(J)[c-—Q-—a)7]}. If this 
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function is convex, then nonsheltered in- 
come will increase; if it is concave, then N* 
will decrease. Now this function is convex if 


(4)  —2U;,,(1)-[(-a)r—¢] 
X SU (1) > 0, 


and concave if it is less than zero. In general, 
the sign of this function is ambiguous. Sup- 
pose, however, that the convexity or concav- 
ity is examined for extreme values of a. 
When a=1, or all S is included in the base, 
the sign is positive as lcng as U, ({1) > 0, 
which is a necessary condition for nonin- 
creasing absolute risk aversion. When a= 0, 
a sufficient condition for the sign to be posi- 
tive is that relative risk aversion R(J)= 
— IU,,(1)/U,(1) be nondecreasing and less 
than one. These restrictions are often made 
because they imply that the demand for the 
risky good has an income elasticity that is 
positive and -less than one. They are also 
satisfied by the Bernoulli and logarithmic 
utility functions. These restrictions are as- 


` sumed to apply here, so that increased un- 


certainty about the income tax treatment of 
tax shelters will decrease the amount that an 
individual invests in sheltered income. 


C. Evasion 


The individual is assumed to have a fixed 
amount of income J, that she can allocate 
between declared income D and evaded, or 
underreported, income £. Declared income 
is subject to an income tax at rate r. Evaded 
income is not.taxed; however, some random 
fraction a may be detected by the authori- 
ties, at which point a penalty 7 is imposed 
on each dollar of detected income. The un- 
certain income J of the individual therefore 
equals [D(1 — 1+)+ E(1— en )}. Expected util- 
ity V = U(I) is maximized when declared — 


‘income is chosen so that 


(5) &{U,(1)[7 - ar ]} =0. 


Now suppose that the proportion of evaded 
income that is discovered becomes more un- 
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certain. Declared income will increase if 
(6) —2U,,(1)—[1— an] EU,,,(1) > 9, 


while D* will decrease if the inequality is 
reversed. In general, the sign of this function 
is ambiguous because the signs of U,,,;(J) 
and [7 — as] are both uncertain. The am- 
biguity reflects the conflicting substitution 
and income effects that affect D* when a 
becomes riskier.. Declared income will in- 
crease because its return is certain, but 
evaded income will increase because more 
must be put into E* to attain an assured 
level of income. 

However, following an analysis similar to 
that for tax shelters, it can be shown that 
sufficient conditions for inequality (6) to be 
positive are that absolute msk. aversion be 
decreasing and that relative risk.aversion be 
nondecreasing and less than one. If these 
restrictions apply, then the substitution ef- 
fect will dominate, and greater risk will in- 
crease D*. 


D. Saving 


The saving decision can be examined using 


a two-period, life-cycle model. The individ- ` 


ual has initial income J,, which already re- 
flects the income tax liability in that period. 
He may choose first-period consumption C}, 
or may save at an interest rate r in order to 
consume C, in the second period. Tax base 
uncertainty is introduced by writing C, as 
(l1+r(l—atX I — C); that is, some ran- 
dom fraction a of interest income is subject 
to the tax rate r on interest income. When 
a=1, all interest income is taxable, whereas 
interest income is excluded from the tax base 
when a= 0). 

The individual chooses C, in order to 
maximize expected utility, where utility 
equals U(C,)+ pU(C,) and p is the discount 
factor. The first-order condition that de- 
termines the optimal Cy is 


(7) &{U,(C,) — pU;,(C,) 


xf1+r- ay = 0. 


MARCH 1988 


Greater uncertainty about a will increase 
first-period consumption if the term {U(C,) 
~ pU,(C,)[1 + r(1— ar)]} is convex in a, and 
decrease C,* if it is concave. This depends | 
upon the sign of. 


(8) -2U (C3) 7 CUm (C2) S 0. 


In general, inequality (8) is ambiguous in 
sign: a risk-averse individual will increase C} 
because he dislikes the uncertainty of C,, 
whereas he will decrease C, in order to be 


. certain of a minimum amount of future con- 


sumption. However, a sufficient condition 
for inequality (8) to be positive is that re- 
lative risk aversion R(C,) = —C,U,,(C,)/ 
U,(C,) be nondecreasing and less than one. 

Unlike the earlier cases, increased risk 
about the base of the interest income tax is 
likely to reduce the tax base. In this case, — 
expected tax revenues decline because future 
(taxable) interest income falls. 


E. Labor Supply 


Suppose that the individual must choose 
the amount of labor L to supply at a nor- 
malized wage of unity. Labor income is taxed 
at a rate r; however, only a random fraction 
a of income is included in the income tax 
base. (Net-of-tax income J is L(1— ar).) 
Tax base uncertainty can be viewed here 
as riskiness about the proportion of in- 
come that will be included in the tax base, 
whether the income comes from tax shelters, 
employee benefits, itemized deductions, un- 
reported income, or interest income. Maxi- 
mization of expected utility V = ede L) 
requires that 


(9) #(U,(I, L)[1- ar] +U, (1, L)} =0. 


(Note that U, (T, L) <0.) An increase in un- 
certainty about a may decrease labor supply 
because the individual will substitute away 
from an activity with a riskier. return, or 
greater uncertainty may increase labor supply 
because she will work more to be sure of 
reaching some given income. The effect upon 
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TABLE 1— ALLOCATIVE EFFECTS OF 


GREATER UNCERTAINTY 
Tax Base Tax Rate 
Uncertainty Uncertainty 
Itemized Deductions | AX<0?* AxX> o> 
Employee Benefits | AW> 0° AW < 0° 
Tax Shelters AN>0° AN < 0° 
Evasion AD>0°  åD<0° 
Saving AC, > 0° AC, > 0? 
Labor Supply AL<0> AL< 0? 


“Sufficient conditions for the inequality are that pref- 
erences be separable and that absolute risk aversion be 
nonincreasing. 

>Sufficient conditions for the inequality are that pref- 
erences be separable and that relative risk aversion be 
nondecreasing, and less than one. 

“Sufficient conditions for the inequality are that ab- 


solute risk aversion be nonincreasing and that relative . 


risk aversion be nondecreasing and less than one. 


labor supply depends upon the sign of 
(10) 2U,,(1, L)+ IU, (I, L) 
+ LU, (I, L) 20. 


If the inequality is less (greater) than zero, 
then L* will decrease (increase). 

The sign of inequality (10) is ambiguous. 
However, if utility is separable between labor 
supply and income, then a sufficient condi- 


tion for L* to decrease is that relative risk. 


aversion of income be. nondecreasing and 
less than one. This condition ensures that 
the substitution effect exceeds the mcome 
effect. It is met if the demand for the risky 
good has an income elasticity that is less 
than one. , 

It seems likely, then, that an increase in 
tax base uncertainty will decrease labor 
supply. As with the saving decision, the indi- 
vidual responds to greater risk by decreasing 


productive activities, and the tax base de- 


clines as a result. 


The results of tax base uncertainty are 
summarized in Table 1. An increase in un- 
certainty clearly affects individual behav- 
ior, although the direction of the change 
is ambiguous because of offsetting income 
and substitution effects. However, under 
some plausibie—and commonly imposed 
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—restrictions on preferences, the direction 
of the effects can be determined. An individ- 
ual often responds to greater tax base uncer- 
tainty by choosing more of those activities 
that increase the size of the tax base. In 
these cases, greater uncectainty about tax. 
policies induced largely by government itself 
benefits a government interested in gener- 
ating revenues. Only in the saving and labor 
supply decisions does the individual alter 
behavior so as to decrease the tax base. 


Il. Tax Rate Uncertainty 


The other type of uncertain tax policy is 
tax rate risk. Here the tax base is assumed to 
be known with certainty; instead, the tax 
rate that is imposed on income is risky. 
Frequent changes in tax rate schedules, the 
failure to index fully the dase and rates of 
the income tax in a world of unpredictable 
inflation, proposals for tax reform—all of 
these factors contribute to tax rate uncer- 
tainty. The analysis proceeds by using the 
same models of individuel behavior as in 
Section I. Now, however, r is the random 
variable. Like tax base risk, it is found that 
tax rate risk alters the various individual 
decisions. Unlike tax base risk, however, the 
individual always alters behavior so as to 
decrease the size of the tax base. 


A. Itemized Deductions 


Greater tax rate risk will increase expendi- 
tures on goods that can be deducted if 


(11) —2Uyy(X,Y)— YU yyy( X,Y) 


+ (Ig — X)Uyyy( X,Y) > 0, 


and will decrease X* otherwise. (The frac- 
tion of expenditures on X that is deductible 
from the base is assumed to equal one.) 
When preferences are separable, inequality 
(11) will hold as long as relative risk aversion 
is nondecreasing and less than one. ‘This 
restriction on relative risk aversion assures 
that the substitution effect of greater risk, 
which reduces expenditures on the now risk- 
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ier good Y, dominates the income effeci.* 
Identical results hold for individual choice 
between wages and employee benefits. 

Unlike tax base uncertainty, tax rate un- 
certainty is likely to decrease the size of the 
expected tax base because the individual will 
substitute toward itemized deductions (or to- 
ward employee benefits). Taxpayers will 
therefore respond to random changes in the 
rate schedules by paying fewer income taxes. 
However, removal of the uncertainty will 
increase expected tax revenues. 


B. Tax Shelters 


Greater 7 risk increases or decreases non- 
sheltered income as 


(12) 2U,(1)+(e—1)NUy, (1) 20, 


where a=0. The sign of inequality (12) is 
ambiguous because the signs of both U,,,(/) 
and (c — T) cannot be determined in general. 
However, when c> 7, inequality (12) is less 
than zero if relative risk aversion is nonde- 
creasing and less than one; the sign is also 
negative when c < 7 if there is nonincreasing 
absolute risk aversion. Nonsheltered income 
—-or the tax base—is therefore likely to 
decrease when there is greater tax rate risk 
because it is nonsheltered income that is 
fully subject to the random tax rate.’ 


4The assumption that a=1 is not completely in- 
nocuous. When a does not equal one the convexity or 
concavity of {U,y(X,¥)—Uy(X, Yi- ar]} depends 
upon the sign of {—2aUyy(X, Y)-[— ar] To- 
aX ]Uyyy(X, Y)—[Ig — aX Wyyy(X, Y)}. When a =1, 
this expression reduces to inequality (#). When 
a=0, however, it reduces to {— IgQUyyy(X, Y)-— 
TUxyyy(X, Y)}, so that if there is decreasing absolute 
risk aversion and separability, then nonsheltered income 
will increase, not decrease. However, this outcome does 
not seem very likely. Actual values for a are apt to be 
closer to.one than to zero. Perhaps of more importance, 
the substitution effect (the Uyy{X,Y) term) leads to 
more X*, and, as long as the substitution effect is larger 
than the income effect, X* will increase with greater T 
risk. . 
5These conclusions may be altered for nonzero val- 
ues of a. See fn. 4. 
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- C. Evasion 


The analysis of tax rate risk under evasion 
requires that both a and r be risky. It is 
assumed that the distributions of a and r 
are independent of one another and that 
only the distribution of the tax rate is sub- 
ject to a mean-preserving spread. 

The effect of increased tax rate risk de- 
pends upon the coùcavity or convexity in T 
of the expression in brackets in equation (5). 
Sufficient conditions for this expression to be 
concave in + are that absolute risk aversion 
be nonincreasing and that relative risk aver- 
sion be nondecreasing and less than one. If 
these conditions hold, then greater tax rate 


-risk will cause the individual to decrease 


declared income because D becomes riskier 
than E when + becomes more random. Tax 
rate uncertainty is therefore likely to make 
evasion more attractive to individuals: 


D. Saving 


The effect of greater tax rate risk on sav- 
ing is a straightforward extension of the 
earlier analysis because a and r enter the . 
first-order condition (equation (7)) in an 
identical way. The conditions under which | 
first-period consumption will increase or de- 
crease are therefore the same for a risk and | 
T risk; indeed, the distinction between the 
two types of risk is hazy here. Specifically, . 
C} will increase if relative risk aversion is 
nondecreasing and less than one. Greater + 
risk is therefore likely to increase current 
consumption and so decrease saving because 
second-period consumption becomes more 
uncertain (and less attractive) if the tax rate 
on interest income is more variable. 


E. Labor Supply 


Tax rate and tax base risk also have the 
same effect on labor supply. Greater uncer- 
tainty about the marginal tax rate makes 
income riskier, and the individual adjusts by 
substituting away from income and toward 
leisure. As long as the income effect of greater 
risk does not offset this, then labor supply 
will decline. Conditions sufficient to ensure 
that L* declines are that preferences be sep- 
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arable between J and L and that relative 
risk aversion be nondecreasing and less than 
one. 

‘It should be remembered that tax rate risk 
in general has ambiguous effects on individ- 
ual behavior. Still, if the substitution effect 
of greater tax rate risk is dominant, then 
government-induced uncertainty about tax 
rates will have a negative impact on ee 
tax collections. 


M. Welfare Effects of Uncertainty 


It is natural to ask how tax uncertainty 
affects individual welfare. One might sup- 
pose that risk-averse. individuals will always 
be made worse off by greater risk, and, If 
greater base or rate risk is unaccompanied 
by any other government actions, then it is 
easy to show that risk does in fact lower 
welfare. However, the previous sections have 
demonstrated that uncertainty has allocative 
effects that alter the tax base. If the govern- 
ment changes the tax rate to maintain con- 
stant expected revenues, then there is an 
additional factor—the change in +—that 
‘affects welfare. Suppose, for example, that 
greater uncertainty increases expected tax 
revenues. If the government lowers the tax 
rate so as to maintain. constant expected 
revenues, then there are two offsetting effects 
on expected utility: the individual is made 
worse off by the greater uncertainty, but is 
made better off by the lower tax rate. It is 
possible that the latter effect will dominate. 

To examine this issue, consider the effect 
on the welfare of a representative individual 
of uncertainty about the proportion of de- 
ductions that will be allowed. Following 
Stiglitz (1982), suppose that there are only 
two equiprobable states of the world. In one 
the proportion of deductible expenditures 
is a+6, whereas in the other the propor- 
tion is a— 6, where ô> 0.6 The government 
chooses 6 in order to maximize the expected 
utility V of the individual, subject to the 
constraints that the individual behave opti- 
mally and that the government collect a con- 


Note that the introduction of 8 corresponds to a 
mean-preserving spread in the distribution of a. 
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stant amount of expected revenues. If at 
5 = Q it is the case that 


av oo u a i 
ea = Sierra > 
18 lace OE AB? ? 


6=0 


then. the introduction of risk increases indi- 
vidual welfare. 

It is straightforward but tedious to show 
that the first- and second-order conditions 
for the government apamuzenen evaluated 
at 6=0, are . 








(13 old 0 
) dole, 
ay a ) 
(14) d8? peg TX) Uyy( X,Y) 





z’ 


dr 
~ Uo- aX )Uy(X, Y)-—> 7 a 
dd" |, 
where dt/d6|, is the necessary change: in 
the tax rate caused by ô that keeps expected 
government revenues constant at. T and 
d*r/d&"|, is its -second derivative. Conse- 
quently, a necessary and sufficient condition 
for greater risk to increase welfare is that 


d*r | (+X)'Uy( X,Y) 


U5) gel Cy aX)Uy(XY)’ 


that is, d*r/dd*|, must be negative and 
greater in absolute value that the nght-hand 
side of inequality (15). 

Now expected government revenues equal 
t(1, ~- aX), so that : 


: | d?r XTS 
Uo mle 
r (h-aX)- ar- 
Ot 


when evaluated at 6=0. If the tax rate is 
restricted to levels in which a greater tax rate 
generates more revenues, then the denomina- 
tor of equation (16) is positive. Conse- 
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quently, d*r/d67|, is negative if and only if 
d*X/06* <0. From the first-order condition 
from the individual’s optimization, it can be 
shown that 3?X/38? 20 as 


(17) 2Uyy(X,Y)—[1- ar] XUyyy(X, Y) 
+ XUyyy( X,Y) 20. 


Note, however, that this condition is identi- 
cal to that in inequality (2), which specified 
the conditions under which greater tax base 
risk will decrease the optimal amount of 
itemized deductions; that is, the (necessary) 
condition under which greater risk will in- 
crease welfare is the same as the condition 
under which risk will increase the tax base. 
Because it is likely that greater risk will 
increase the tax base, it is also likely that 
risk will increase welfare. Although a risk- 
averse individual dislikes uncertainty, the re- 
duction in the tax rate that the uncertainty 
permits more than offsets the risk, and 
welfare increases. 

In fact, it can be shown that the necessary 
condition under which greater risk leads to 
greater welfare in each of the cases consid- 
ered is also identical to the condition under 
which risk generates greater revenues. These 
conditions suggest that tax base risk will 
often increase welfare, whereas tax rate risk 
_ will always decrease welfare. More generally, 


the conditions suggest that there are some - 


circumstances under which greater uncer- 
tainty about tax policies will have a positive 
impact on welfare. 


IV. Conclusions 


_ In the face of uncertainty individuals will 
_ change the ways in which they behave. The 
effects of tax uncertainty on individual deci- 
sions are typically difficult to determine, and 
represent the net impact of conflicting in- 
come and substitution effects. If the sub- 
stitution effect dominates, it is often the case 
that greater tax base risk leads to more of 
those activities that are subject to the income 
tax; greater tax rate risk always changes 
behavior so as to reduce the base. Govern- 
ment does not have to make actual changes 
in its policies to affect the allocation of 
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resources. Instead, actions that simply alter 
the likelihood of tax policy changes will have 
repercussions. 

Under some circumstances, in fact, uncer- 
tain tax policy may be a rational policy for a 
government that seeks more tax revenues 
and does not care about the variability of . 
those revenues. In those cases in which > 
greater tax base risk increases the size of the - 
expected tax base, expected tax collections 
increase with no actual change in the rate or 
base of the income tax. Because of these 
base effects, uncertain tax policy may also be 
a rational policy for a government that seeks 
greater welfare for its citizens, as noted first 
by Weiss (1976) and Stiglitz (1982) and more 
recently by Balcer and Sadka (1982) and 
Chang and Wildasin (1986). This is a 
surprising result because the utility of risk- 
averse individuals declines when uncertainty 
increases. However, it can occur in those 
cases in which greater uncertainty increases 
tax revenues, if the government is allowed to 
lower tax rates so as to maintain revenues at 
a.constant expected level. If the rate reduc- 
tion dominates the risk effect; then individu- 
als will actually benefit from greater uncer- 
tainty. 

It is risky to read too much into these 
results. Individuals typically make decisions 
simultaneously, yet these decisions are ex- 
amined separately here. Similarly, tax base 
and tax rate risk are examined as separate 
cases, with base risk absent when rate uncer- 
tainty is analyzed, and vice versa. The joint 
effects of both types of uncertainty may well 
be different from their individual effects.’ 
The results also imply that government may 
intentionally introduce uncertainty. How- 
ever, government efforts to introduce risk on 
a systematic basis may backfire, as taxpayers 
come to anticipate these actions, and govern- 
ment itself may dislike risk in its budget. 
Finally, the analysis ignores the potentially 
large administrative costs from variations in 
the tax base; tax rate variations are likely to 
be much less costly.® 


"See, however, the analysis of tax rate risk for eva- 
sion. 
8See Shlomo Yitzhaki (1979) for further discussion. 
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Still; the results indicate that uncertain tax 
policies often have a negative effect on ex- 
pected revenues; tax rate risk in particular 
always has this effect. At least-in these cases, 
complaints about unpredictable government 
actions seem well-founded. Not only are in- 
dividuals made worse off by the randomness, 


but the government itself loses revenues. . 
More stable policies here would yield a dou- _ 


ble dividend—on individual welfare and on 
the government budget. 
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Tobin’s g and the Importance cf Focus in Firm Performance 


By BIRGER WERNERFELT AND CYNTHIA A. MONTGOMERY* 


Using Tobin’s q as a measure of performance, we seek to estimate the relative 

` importance of industry, focus, and share effects in determining firm performance. 

` Our methods are analogous to those of Richard Schmalensee and, like him, we 
find that industry effects account for the majority of the explained variance. 
However, we also find that firm effects exist in the form of focus effects, that is, 
narrowly diversified firms do better than widely diversified firms. We interpret this 
finding as consistent with profit maximization by firms with different factor 


endowments. 


In a thought-provoking paper, Richard 
Schmalensee (1985) shows that accounting 
rates of return at the business-unit level are 
strongly influenced by industry effects, only 
unimportantly influenced by market-share 
effects, and not influenced by firm effects. 
Schmalensee finds the last result somewhat 
surprising and conjectures (p. 349) that firm 
effects might exist in the form of focus 
effects; that is, he suspects that widely di- 
versified (less-focused) firms are unable to 
transfer their competencies to a host of dif- 
ferent markets. The purpose of this paper is 
to investigate this conjecture. 

It is worth noting that characterizing firm 
effects as focus effects involves a change 
from: looking at individual, random dif- 
ferences to looking at systematic differences 
across types of firms. In other words, firms 
may have insignificant individual differences, 
yet still differ in systematic ways when ag- 
gregated according to suitable criteria. A 
prime candidate for such a criterion is level 
of firm diversification. 

Schmalensee cites managerial literature to 
the effect that widely diversified firms fail to 
maximize profits. However, it is not neces- 
sarily so. A factor-based theory of diversifi- 
cation (Edith Penrose, 1959; David Teece, 
1982) also supports a positive focus effect. 


*J. L. Kellogg Graduate School of Management, 
Northwestern University, Evanston, Illinois 60201. We 
are grateful to Marvin Lieberman, Mark Satterthwaite, 


and two anonymous referees for comments, and to 7 


Stephen Ross and Trinet for supplying part of the data 
used in this study. Rob Sartain provided able research 
assistance. 


According to this theory, diversification is 
prompted by excess capacity of less-than- 
perfectly marketable factors. One would ex- 
pect such factors to return slightly less when 
used outside the industry first chosen. This 
does not imply that diversifying firms are 
not maximizing profits; only that their 
marginal returns decrease as they diversify 
farther afield. Like Schmalensee’s managerial 
perspective, this revisionist perspective also 
predicts a positive focus effect. In contrast, 
the classical school (which looks at diversifi- 


cation as facilitating collusion) would pre- 
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dict a negative focus effect. 

Beyond adding the focus effect, our analy- 
sis differs from Schmalensee’s in two related 
ways. Whereas he looked at firms’ account- 
ing returns at the industry level, we use 
Tobin’s q as a measure of performance and 
conduct the analysis at the firm level. In 
effect we trade more detailed data for a 
better measure of returns. 

Section I develops our research design as 
it reletes to Schmalensee’s. Section II out- 
lines our methods. The remainder of the 
paper describes our results (Section III) and 
the main implications of the research (Sec- 
tion IV). 


I. Research Design 


Schmalensee (1985) estimated the model 
(1) 


where »,, is the accounting rate of return of 


firm i’s operations in industry j, S;; is its 


r; =u +a; + B+ YS + Ejj 
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- market share, the a’s are firm effects, the B’s 
are industry effects, p and y are constants, 
and the e’s are disturbances. The results 
from this model are that industry effects 
(8’s) are important, the market-share effect 
(y) is significant but unimportant, and firm 
effects (a’s) add no explanatory power (do 
not exist). 

From this, we would expect that a firm’s 
rate of return r; can be expressed as 


(2) = 2,8 


where w,, is the percentage of firm i’s in- 
vestments which are made in industry / (since 
these sum up to one, there is no need for an 
intercept). If there are firm effects associated 
with narrowly diversified firms, we expect 


l (3) n= jb; 
to perform better than (2), if D; is a measure 


of the focus (breadth of diversification) of 
firm i. 


yt Sy Wij +8), 


I. Methods _ 


There has recently been considerable 
criticism of the use of accounting measures 
of performance (George Benston, 1985). In 
particular, accounting rates of return are dis- 
torted by a failure to consider differences in 
systematic «risk, temporary diséquilibrium 
effects, tax laws, and accounting conventions 
regarding R&D and advertising. These prop- 
erties are likely to vary more across in- 
dustries than across firms. That is, if a firm 
wants to compete in.a-given industry, it is 
subject to the risk and: disequilibrium effects 
in that. industry and the industry-specific 
needs for investments in fixed capital, adver- 
tising, and R&D. Accordingly, the: use of 
such measures will strongly bias an estima- 
tion of (1) in favor of industry effects. 

_ AS a first step toward avoiding these prob- 
lems, we chose to use Tobin’s q; defined as 
the capital market value of the firm divided 
by the replacement value of its assets, as our 
dependent variable. Theoretically, q is a 
much more appealing measure than account- 
‘Ing returns. By incorporating a capital market 
measure of firm rents, g implicitly uses the 


correct risk-adjusted discount rate, imputes — 
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equilibrium returns, and minimizes distor- 
tions due to tax laws and accounting con- 
ventions. 

While g in principle should correct for all 
the biases noted above, in practice its calcu- 
lation (Eric Lindenberg and Stephen Ross, 
1981) leaves intangible assets out of the de- 
nominator, thus overstating the relative per- 
formance of firms with large investments in 
intangibles. The capitalized value of these 
investments is, of course, very difficult to 
estimate. However, as a partial correction we 
include, as independent variables, estimates 
of a firm’s current marketing and R&D ex- 
penditures, divided by the replacement cost 
of physical assets (also see Michael Salinger, 
1984). , 

In order to estimate a firm’s investment 
per industry, we. multiply its sales by the 
industry average capital-output ratio. This in 
turn allows us to construct ,,, the estimated 
fraction of firm i’s assets that are in indus- 
try J. 

To- measure ‘the extent of firm diversi- 
fication, we use the concentric index of 
Richard Caves, Michael Porter, and Michael 
Spence (1980). The index is given by D 
2 ,W,;2)W;d,, where dy is a weight he 
value depends on the relations between j 
and / in the standard industnal classification 
(SIC) system. The weight is zero if j and / 


have the same 3-digit SIC code, one if they 


have a different 3-digit code but identical 
2-digit codes, and two if they have different 
2-digit codes. This index captures the degree 
of relatedness between industries, while cor- 


relating very strongly with the standard 


Gort-Herfindahl index (Caves etal., 1980, 


p. 201). 
We estimate the following equations: - 


pty Sui Wy + OD; +E; 


(4) q; = S BW; 
j= 20 

(5) q; = D Bayir È S 
j=20 -> 


+¢D,; + 4 >) 4,M,,/K; 
{=] 


+p, $, RM, /K; = &; 
fu} 
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where q;=an estimate of Tobin’s q for 
firm 7; 
w,, = the estimated fraction of firm 
i’s assets which are in 2-digit industry j; 

S; = firm i’s market share in in- 
dustry J; 

w,,= the estimated fraction of firm 
i’s assets which are in 34-digit industry /; 

D,= firm i’s diversification; 

A,= the ratio of marketing expendi- 
tures to sales in industry /; 

M,, = firm i’s sales in 3+4-digit in- 
dustry J; , 

K,= the replacement value of firm 
i’s physical assets; 

R, is the ratio of RaD expenditures 
to sales in industry /. 

To interpret (4), note that the ĝ’s are 
industry effects (estimates of industry q’s), Y 
- is the share effect, and @ is the focus effect. 
Following Schmalensee (1985), we can esti- 
mate the relative importance of these effects 
by comparing the. R°’s from (4) with regres- 
sions having only one or two of the effects. 
(If we drop the B’s, we of course need a 
constant in the regression.) In (5), we include 
the partial correction for industry-specific 
intangible assets. This equation can be sub- 
jected to the same analysis as (4); the dif- 
ference in the resulting estimates of industry 
effects will give us an idea of the magnitude 


of industry bias due to accounting practices. 


Industry effects are estimated at the 2-digit 
level. Unfortunately, our data do not allow 
3-digit industry estimates. Since average prof- 
itability across 2-digit industries is more sim- 
ilar than average profitability across 3-digit 
or 4-digit industries, this will give a down- 
ward bias in our estimates of the importance 
of industry effects. On the other hand, re- 
search on stock prices and industry effects 
indicates that the bias may be quite small. In 
his seminal paper, Benjamin King (1966) 
found that differences between 2-digit in- 
dustries explained 20 percent of the variance 
in stock prices on a given day. Later, James 
Farrell (1974) showed that the same 20 per- 
cent could be explained by grouping 2-digit 
industries into 4 “industry-types.” On the 
other hand, Miles Livingston (1977) ex- 
plained only 23 percent of the variance using 
more than 100 different industries. In sum, 
research on stock prices seems to indicate 
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that estimates of the importance of industry 
effects are quite insensitive to the level of 
aggregation. Nevertheless, we should expect 
that our estimate of the importance of in- 
dustry will be biased downward. We see no 
reason, however, why this bias should affect 
our estimate of the focus effect. i 

Data sources are detailed in the Data Ap- 
pendix. . 


Ill. Results 


Figures 1 and 2 summarize the results of 
least squares estimation of (4) and (5) and 
restricted models, excluding one or more of 
the three effects with which we are con: 
cerned. Each arrow corresponds to the.im- 
position of a restriction that one of the three 
effects discussed above is absent. The num- 
ber next to each arrow is the probability 
level (P level) at which an F-test rejects that 
restriction. (This method of presentation 
conforms to that of Schmalensee and is used 
to maximize comparability with his results.) 

Note that the adjusted R*’s are quite high. 
Further, the high P levels generated by tests 
for share effects (arrows pointing to the left) 
indicate the absence of share effects in this 
sample, a result which is particularly strong 
in the more complete models. In contrast, 
and consistent with our main hypothesis, 
tests for focus effects (arrows pointing to the 
right) show strong significance, especially in 
the more complete models. As in Schmalen- 
see (1985), the strongest results appear for 


industry effects which are always significant 


beyond the .2 percent level. 

To analyze the results in another way, 
Table 1 gives the incremental contributions 
to the adjusted R? of each effect, relative to 
a model with all three effects. That is, the 


. first cell in Table 1 gives the difference be- 


tween the adjusted R* for the model with 
industry, focus, and share effects, and the 
adjusted R? for the model with only share 
and focus effects. 

Three results are important. First, like 
Schmalensee, we find that industry effects 
account for the majority of the explained 
variance. In fact, the estimate of 19 percent 
which emerges from the model without cor- 
rection for intangible assets, is very close to 
his and also agrees with the stock price 
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research discussed in Section II. The esti- 
mate of 12 percent from the more correctly 
specified model is lower than his, probably 
because of our coarser industry definitions. 
Second, focus effects are positive and explain 
about 25 percent of the variance. Although 
Schmalensee did not find pure firm effects, 
they do appear here in the form of focus 
effects when firms are represented. by their 
diversification profiles. Third, the impor- 
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TABLE 1—-ESTIMATED VARIANCE DECOMPOSITION? 


Without Correction With Correction 
for Intangible Assets for Intangible Assets 
Effect Percentage Percentage 
Industry 19.48 12.30 
Focus 2.61 2.65 
Share 94 — 18 


@Incremental contributions to R*, relative to models 
with all three effects. 


tance of industry effects declines by ap- 
proximately one-third after corrections for 
industry-related biases. 

Concerning the last point, a referee alerted 
us to the possibility of a real effect of adver- 
tising and R&D on industry profitability. If 
such ‘an effect exists and is positive, esti- 


. mates based on the model (5) are biased 


against industry effects. This is ultimately a 
theoretical issue. However, using the depre- 
ciation rates of .7 and .9 suggested by Henry 
Grabowski and Dennis Mueller (1978), the 
coefficients on advertising and R&D should 
be close to 10/3 and 10. Our estimates are 
generally below these levels, giving some in- 
dication .that real effects. if they exist, are 
small. 

The absence of share effects is somewhat 
surprising, but inspection of Figures 1 and 2 
shows that this result is quite robust, despite 
the multicollinearity between share and 
focus. Recall also that share effects were 
unimportant (but significant) in Schmalen- 
see’s analysis. 

It should be further noted that g by defin- 
ition is positive such that the distribution: of 
the error term cannot be strictly normal. An 
examination of the residuals does not, how- 
ever, reveal problems on this front. 


IV. Conclusion and Implications 


Using Tobin’s g as a measure of perfor- 
mance, we. have confirmed Schmalensee’s 
finding that industry effects are the major 
determinants of firm success. There is some 
evidence that industry-related measurement 
bias inflates this estimate. In particular, our 
results indicate that accounting conventions 
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regarding R&D and advertising distort 
estimates of the variation of industry re- 
turns. However, after correcting for these 
biases, the industry effect remains strong. 
This brings us to our major result, that 
firm effects exist in the form of positive 
focus effects. That is, some differences in 
performance can be explained by efficiency 
differences firms experience in transferring 
competencies to widely varying markets. In- 
terpreted in this way, this finding not only 
supports the revisionist view, it enriches it, 
since it also tells us something about the 
sources of efficiency differences. Further, the 
fact that we find a positive focus effect con- 
tradicts the classical view of divers icanon 
as a vehicle for collusion. 


DATA APPENDIX 


The 1976 values of Tobin’s q were generously pro- 
vided by Eric Lindenberg and Stephen Ross. The method 
of calculation is described in their (1981) paper in which 
they publish average values of q for 247 firms in the 
period 1960-77. 

_ The 1976 estimates of firms’ sales and market shares 

per 4-digit SIC code are from the Trinet/EIS (Eco- 
nomic Information Systems) Establishment Database, 
made available to us through the Center for the Study 
of Business Markets at Pennsylvania State Univers- 
ity. Trinet/EIS is a subsidiary of Control Data, which 
provides current sales and market share data on line 
through Dialog Information -Services (file: Trinet 
Establishment Database), 

Data on the replacement value of firms’ assets are 
from 1976 Form 10-K’s, filed with the Securities and 
Exchange Commission. 10-K’s are widely available in 
libraries through the Disclosure Information Group, 
Bethesda, MD 20816. 

Industry data on asset/sales ratios, total marketing 
expenditures /sales, and company sponsored R&D/ 

sales, at the 3}-digit level, are from the 1976 Line of 
Business Report, which is published by the Federal 
Trade Commission and available to the public. 

The dataset itself is available from the’ authors 

(Wernerfelt and Montgomery, 1987). 
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Oligopoly and Vertical Integration: 
Note 


By Y. JOSEPH LIN* 


There is an extensive literature identifying 
various incentives for firms to vertically in- 
tegrate (for example, Kenneth Arrow, 1975; 
Meyer Burstein, 1960; Fritz Machlup and 
Martha Taber, 1960; Richard Schmalensee 
1973; George Hay, 1973, and others), How- 
ever, all of these analyses have been con- 
ducted for monopolists or competitive firms. 

This paper shows that among oligopolists 
vertical disintegration may often be pre- 
ferred, especially if demands are sufficient- 
ly inelastic or if licensing or franchising 
opportunities are available. Disintegration 
serves to dampen price competition among 
manufacturers, thereby leading to higher 
equilibrium prices and possibly higher prof- 
its. The argument is illustrated formally in a 
simple differentiated-products model, and 
discussed informally for a HOME neous: 
product model. 


I. The Model 


: Two manufacturers, x and y, produce a 
differentiated product. They can choose to 
distribute the products themselves (vertical 
integration), or to sell through independent 
distributors (vertical disintegration). We as- 
sume that under disintegration each manu- 
facturer sells through a different, exclusive 


*Department of Economics, 2107 CEBA, Louisiana 
State University and Agricultural and Mechanical Col- 
lege, Baton Rouge, LA 70803-6306. I am deeply in- 
debted to an: anonymous referee whose detailed criti- 
cisms greatly improved earlier versions of the paper. 
Suggestions from Francis Lui, Steve Farber, Bob Martin, 
and John Lunn were of great value. All remaining errors 
are mine. 

14 number of authors came close to giving a treat- 
ment of endogenous oligopolistic vertical structure. 
These include Mark McBride (1983), Melvin Greenhut 
and Hiroshi Ohta (1979). The latter authors, in an 
interesting footnote, mentioned an endogenous case in 
which oligopolists ended up integrated. 


distributor. For simplicity, assume marginal: 
costs of production and distribution are zero. 

A randomly chosen consumer values the 
two manufacturers’ products at vx and vy, 
respectively. We assume v, — v, is uniformly 
distributed on the interval [—0.5,0.5]. The 
number of consumers is ncrmalized to 1. A 
consumer either buys one unit of the prod- 
uct from x or y, or does not buy at all. She 
will buy if v,-p,>0 or v, — p, > 0. For 
simplicity, we assume that the minimum val- 
ues of v, and v, in the consumer population 
are large enough to sustain equilibria in 
which all consumers buy. A consumer will 
then buy product x if v, — v, > p,— p, and 
buy product y otherwise. Assuming that the 
market shares, or demands, of x and y are 
both positive, these shares will be s= 0.5- 
(p,— py) and s,=0. 2 Py) respec- 
tively. 

Four vertical struct canfigurations are 
possible: (a) x integrated, y integrated; (b) 
x disintegrated, y disintegrated; (c) x in- 
tegrated, y disintegrated; (d) x disinte- 
grated, y integrated. 

Any firm facing final consumers (a distrib- 
utor under disintegration, or a manufacturer 
under integration) sets retail price p, while 
a disintegrated manufacturer selling to a 
downstream firm sets wholesale price w. It is 
appropriate to view the competition as a 
noncooperative, two-stage Nash game.: To 
obtain the two-stage Nash equilibrium, the 
second-stage (subgame) equilibrium manu- 
facturer profits under the four vertical con- 
figurations are first found. Then, on the basis 
of these subgame equilibrium profits, manu- 
facturers’ optimal vertical structures are de- 
termined in the first-stage game. 

Subgame (a). Given p,, manufacturer 
x solves 


max |.5—(p.~ Py] Px- 


231: 
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Given p,, manufacturer y solves 
max |.5+ p, — p, | Py- 
Py 


The solution to these simultaneous maximi- 
zation problems gives the equilibrium prices 
for this subgame: p,, = Pye =1/2. The sub- 
game equilibrium profits are therefore 


gr, a= 1/4. 


a (b). Given w,, w 


o j and Py» 
distributor x solves : 


| max [.5—(p.— P,)](Px~ w). 


Given w,, w,, and p,, distributor y solves 


max [.5+ ps- py|(p, ~ w). 
Py 


The solution gives the p’s in terms of the 
w’s: p, = (1.5 +2w, + w,)/3; p, = (15+ 
2w, + w,)/3. (Thus, final prices wi be higher 
than those in subgame (a) if the w’s are 
positive, as I will next show.) The market 
shares in terms of the w’s are s, =.5~—(w, - 
Ww, )/3; 8, =.5+(w, — w,)/3. Thus, given w,, 

manufacturer x solves 


w,)/3] Wy. 


max [.5-(w,- 


Gen w,; manufacturer y solves 
w,)/ 3] w, 


Solving es simultaneously gives the sub- 
game equilibrium prices: w,, = W,, = 3/2; 
Pa = Pyp = 2. The subgame equilibrium pro- 
fits for ‘the manufacturers are therefore 


max | 5-+(w,— 


Tap = Ty, = 3/4. 
Subgame (c). (Derivations are in fn. 2.) 


m,,= 9/16; T,= 3/16. 


These payoffs are reversed in subgame (d). 


2In subgame (c), given p,, the integrated manufac- 
turer x maximizes (5+ Py ~ Px) Pp, by choosing py. 


readily disintegrate. Similarly, if y 


l ea of Wy iS. 
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TABLE 1— THE FIRST-STAGE GAME BIMATRIX 


x 


disintegrate integrate 
, disintegrate (12,12) (9,3) 
y . 
integrate (3,9) (4,4) 


The first-stage game is then represented by 
a bimatrix, whose entries are the pairs of 
subgame equilibrium profits of manufac- 
turers x and y, respectively, scaled to be- 


-come integers. The two Nash equilibria of 


this bimatrix game are (disintegrate, disin- 
tegrate) and (integrate, integrate). However, 
the latter is unstable. Referring to the Table 
1 bimatrix, we see that if x first chooses to 
deviate from (integrate, integrate), then 
clearly it will be optimal for y to disin- 
tegrate as. well; x knows this and so will 
disin- 
tegrates first, x will follow suit. Thus, the 
only “reasonable” Nash equilibrium is (dis- 
integrate, disintegrate). 


Il. Discussion 


The novel idea underlying the preceding. 
results is that vertical disintegration dampens 
the price competition among manufacturers. 
Imagine that, under integration, manufac- 
turer x unilaterally increases the retail price 
p, by an amount d. This would result in a 
decrease of x’s sale by an amount, say, 
a(d).(a{d)=d in our simple linear model.) 
Next, consider the case with disintegration. 
Imagine that, starting from the same initial 
situation, the same manufacturer makes the 
same unilateral increase, d, in its wholesale 
price w,. This would lead to an increase of d 
in the marginal cost of distributor x. If dis- 
tributor x responded with an equal increase 


Given p, and w,, distributor y maximizes [.5+ p; — 
Py \( py — w,) by choosing p,. The FOC’s give p, = (1.5 

w,)/3 and p,=(1. 542w »)/3. The share of y in 
— wy /3. This, manufacturer y chooses 
wp to maximize (.5- wy /3) Wy. This implies w, =3/4 
and 7,=3/16; p,=3/4 and p, =1. These give 7, = 
9/16. For subgame (d), the dakoi are exactly 
similar. 
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in its retail price p,, then its sales, and hence 
those of manufacturer x, would also de- 
crease by a(d ). However, distributor x would 
not respond by increasing p, by d. Distribu- 
tor x would seek an increase in p, such that 
the corresponding increase in marginal reve- 
nue is also d, so that MR= MC would 
continue to hold. With a marginal revenue 
curve steeper than the demand curve, p, 
would therefore rise by less than d. Thus, 
should the vertically disintegrated manufac- 
turer x unilaterally increase its wholesale 
price by d, it sales would decrease by less 
than a(d). The same holds for manufacturer 
y. This means that the degree of responsive- 
ness of sales quantity to manufacturer price 
changes is lower under disintegration. The 
effect is similar to making the products of 
the two manufacturers poorer substitutes for 


each other.’ In this way, vertical disintegra- 


tion dampens the price competition between 
manufacturers. Notice that the argument 
does not depend on the linearity of our 
model and is quite general.* 

This dampening of the price competition 
between manufacturers, together with the as- 
sumption that total demand for the product 
is constant in the neighborhood of the equi- 
librium, results in higher prices as well as 
greater profits for manufacturers under verti- 
cal disintegration in our model. In general, if 
demand is not sufficiently inelastic, our re- 
sult may have to be altered. But as long as 
equilibrium profit of each manufacturer-dis- 
tribution pair under disintegration is greater 
than that of an integrated manufacturer, 
oligopolistic manufacturers would still prefer 
vertical disintegration if there are effective 
ways to extract downstream profits. Com- 
monly enough, charging lump-sum licensing 
or franchising fees can effect such extrac- 
tions. Incidentally, this suggests the ex- 


In our model, this is seen clearly by comparing the 
demands of the vertically integrated manufacturers, 0.5 

—(p, — p,) for x and 0.5+(p, — py) for y, with their 
derived demands in the disintegrated case, 0.5— (w, ~ 
w,)/3 for x and 0.5 + (w, — w,)/3 for y, respectively. 

Alt depends on the marginal revenue curve’s being 
steeper than the demand curve, which will always be 
true for linear and strictly concave demands. For strictly 
convex demands, it is easy to show that this is true if 
the demand is sufficiently inelastic. 
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istence of a kind of franchising that fosters 
vertical disintegration among firms.’ 

-` The dampening-of-competition argument 
given above applies also when the product is 
homogeneous. Assume that firms facing final 
consumers use quantity as strategy, so the 
downstream equilibrium is Cournot, while a 
disintegrated manufacturer sets wholesale 
price w. Then the equilitrium profit of a 
manufacturer-distributor pair under disin- 
tegration is always larger than that of a 
manufacturer under integration. The reason 
is as follows. Under integration, total output 
is at the Cournot-duopoly level. Under disin- 
tegration, total output from the Cournot dis- 
tributors is smaller, since each will have to 
incur a marginal cost (wholesale price) w > 0. 
The reason w is not driven to zero (manu- 
facturer’s marginal cost) is that each manu- 
facturer’s demand is a continuous function 
of w, despite the product’s being homoge- 
neous. The continuity arises because (i) a 
distributor’s output is a smooth function of 
w; and (ii) by assumption, a distributor is 
exclusive and cannot switch to a lower-priced 
manufacturer. Disintegratior. thus moves the 
industry away from the Cournot-duopoly 
output toward the monopoly output, increas- 
ing joint manufacturer-distributor profit. 
(Note: I am very much indebted to an anon- 
ymous referee who kindly suggested this very 
intuitive argument. y° 


Franchising has been commonly viewed as a vertical 
structure intermediate between direct ownership and 
arm’s-length transaction, efficient because grass-roots 
entrepreneurship is called into play. The kind of 
franchising introduced here is different. Whenever verti- 
cal disintegration generates more upstream plus down- 
stream profit than with vertical integration, upstream 
firms would first create a bona fide vertically disin- 
tegrated structure and then use franchise contracts to 
expropriate downstream profits. Given a disintegrated 
structure, such franchising only affec-s the distribution 
of profit between upstream and downstream firms, but 
not price and output. It also leads to inefficiency insofar 

as it fosters disintegration, which tends to raise prices 
and depress output. 

©Notice that the increased-profit argument in this 
paragraph does not apply to the successive monopoly 
model. There, figuratively speaking, cne wedge driven 
between price and marginal cost by an integrated mo- 
nopolist sends the price to the monopoly level, where 
industry profit is at a maximum. With vertical disin- 
tegration, a second wedge will drive the price to a level 
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In this homogeneous-product model, one 
can show that if demand is sufficiently in- 
elastic, then manufacturer profit alone would 


be greater under disintegration. This can be 


done conveniently by using the constant 
elasticity demand:.p=Q'™*, k <0. (Deriva- 
tions are straightforward and available upon 
request.)’ If a manufacturer can extract a 
lump sum from its distributor, for example, 
through franchise fees discussed earlier, there 
is an incentive for disintegration regardless 
of demand elasticity. 


HI. Conclusion 


One potentially limiting assumption used 
in the above analysis must be pointed 
out—that a distributor cannot switch toa 
lower-priced manufacturer. This assumption 
may be valid, for example, if contractual 
arrangement between distributor and manu- 
facturer is costly, or if ,valuable mutual 
knowledge or trust has been developed be- 
tween the two. In the differentiated product 
case, necessary product-specific investment 
by a distributor may make switching even 
costlier. 

Prevailing intuition regarding vertical in- 
tegration under conditions of fixed-propor- 
tions technology is guided by the successive 
monopoly model: if distribution is not per- 


higher than and away from the monopcly level, result- 
ing in lower industry profit. 

7A Prisoners’ Dilemma may arise in this homogeneous 
product model, with each firm preferring to integrate if 
the other is nonintegrated. The problem can be partially 
resolved by thinking of the one-period game in our 
model as a constituent game in either a supergame with 
a high enough discount rate, or as a stochastically 
recursive game with a high enough probability of re- 
play. The reason why a Prisoners’ Dilemma occurs in 
some parametrizations of the model is not well under- 
stood. 
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fectly competitive, a monopolistic manufac- 
turer integrating downstream will earn profit 
greater than that of a disintegrated monopo- 
listic manufacturer plus that of its indepen- 
dent distributor(s), owing to the elimination 
of the successive monopoly distortion. 

This paper shows. that where manufactur- 
ing is an oligopoly rather than monopoly, it 
often pays manufacturers to vertically disin- . 
tegrate, basically because selling though in- 
dependent, imperfectly competitive distribu- 
tors can dampen the degree of competition 
between the manufacturers. Such strategic 
motivations might offer an explanation of 
franchising that does not rely on various 
transaction-cost economies. 
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Families and the Economics of Risks to Life 


By MAUREEN L. CROPPER AND FRANCES G. SUSSMAN* 


To value a project that will reduce risk of 
death for N persons, one would like to know 
what each person is willing to pay to’ reduce 
his own probability of death, and, in ad- 
dition, what his friends and loved ones are 
willing to pay to reduce his risk -of ‘death. 
The second component of willingness to pay 
(WTP)—the WTP of loved ones—has been 
investigated by L. Needleman (1976). Own 
WTP has been examined in a life-cycle con- 
text by W. B. Arthur (1981) and by Donald 
Shepard and Richard Zeckhauser (1982, 
1984) under the assumption that individuals 
have no loved dependents. This note extends 
their work by examining how the presence of 
a family alters WTP to reduce one’ s own risk 
of death. 

In ‘life-cycle models for a single person 
WTP is the value of the change in expected 
utility of consumption caused by a change in 
probability of death. To extend these models 
to a head of household, utility should be 
made a function of the head’s own consump- 
tion and the consumption of his dependents. 
Utility that the head receives from depen- 
dents’ consumption while he is alive should 
increase his WTP since this utility: is lost if 


he dies. A head of household may, however, 


receive utility from dependents’ consump- 
tion after he is dead. This portion of lifetime 
utility—the utility of a bequest—reduces 
WTP by reducing the Clouuty: associated 
with dying. 

The net effect of dependents on WTP in 
the life-cycle consumption model thus de- 
pends on the strength of the bequest motive. 
We attempt to infer the strength of the be- 
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quest motive by comparing actual survivors’ 
benefits with the estate stream predicted by 
the life-cycle consumption model. The esti- 
mated bequest motive is sufficiently strong 
that dependents should, on balance, reduce 
WTP. This conclusion, hcwever, contradicts 
empirical evidence that the WTP of married 
persons to reduce risks to their own lives 
exceeds the WTP of single people (Michael 
Jones-Lee, 1986). For the life-cycle model to 
yield this result it must be modified to incor- 
porate the utility received from dependents 
that is independent of their consumption 
(Arthur, 1981). This “utility of family ex- 
istence” term is analogous to a pure “utility 
of being alive” term in a single person’s 
utility function (Theodore Bergstrom, 1982). 
Utility that is independent of consumption 
may justifiably be ignored when the life-cycle 
model is used to analyze saving and invest- 
ment behavior, but cannot be ignored when 
the model is used to make inferences about 
WTP. 

_ The remainder of this note formalizes the 
effect of dependents ‘in a life-cycle model in 
which the head of household can buy actu- 
arially fair life insurance and annuities. The 
model is solved using an isoelastic utility 
function and the resulting estate streams are 
compared with actual survivors’ benefits to 
infer the marginal rate of substitution be- 
tween consumption and bequest. Given this 
information, one can compute the WTP of 
married and single people based solely on 
utility of consumption. By comparing this 
difference with empirical estimates of WTP 
one can infer the value of dependents inde- 
pendent of their consumption. This “family 
existence value” comprises-a large fraction 
of a head of household’s WTP. 


I. The Effect of Dependents on Willingness to Pay 


255 


in the Life-Cycle Consumption Model 


We first consider the effect of dependents 
on WTP in the conventional life-cycle model, 
ignoring utility that is independent of con- 
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sumption. To value a change in probability 
of death at age j we examine the head of 
household’s lifetime expected utility. This 
consists of two terms—the utility the head 
receives while alive from his own consump- 
tion and that of his family, and the utility he 
receives from leaving a bequest. Equation (1) 
gives the head’s expected lifetime utility from 
age k onward, 


(1) . E. 
t=k 


t Ps, Ka" *V, (S, ), 


where 4, , represents the probability of 
surviving at least to the end of year t, given 
that one is alive at age k, p, , is the prob- 


~*mu(c;) 


ability of surviving exactly t—k years, given | 


that one is alive at age k, and a is the 
inverse of one plus the rate of time prefer- 
ence. 

The head’s utility af consumption if he is 
alive at age £ is given by m,u(c,), where m, 


is the number of equivalent adults in the 


family and c, is consumption per equivalent 
adult. u( ), the period utility function, is 
assumed increasing, strictly concave, and 
bounded from below. | 

The utility of bequest, V,(S,), represents 
the satisfaction that the head receives from 
his heirs’ consumption in the event of his 
death. This is given es by 


(2) ¥,(S,)= max Ean, ful) 


“itd imt] 


> Ee eh 1” = Sy 


re 


re 


where S, is the.estate in year t, p is the rate 
of return on bonds, and T’ is the maximum 
age to which heirs can live. n; , denotes the 
number of equivalent adult heirs in year i, 
assuming the head dies in year ż, and {, , 
their per capita consumption. f;, is the 
weight that the head attaches to his depen- 
dents’ consumption. after he is dead .versus 
when he is alive.! 


LIf dependents receive ‘utility from the head’s con- 
sumption and the head incorporates this into his utility 
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Following Arthur (1981) and Shepard and 
Zeckhauser (1982) we assume that the head 
can purchase both actuarially fair annuities 
and bonds.” By selling $1 of annuities and 
investing the dollar in bonds, the head can 
purchase actuarially fair life insurance. To 
prevent unlimited sale of annuities, con- 
sumption expenditure. and investment in 
bonds, s,, must satisfy (3), where A, is the 
stock of annuities held at the end of year k 
and y, is earnings at age £, 


O Yr 


i=k+1 


“a, (M,C, + 5,) 


: T 

eae t—k 

=A,+ or? *g, ke 
-t=k+i 


We now consider a head of household’s will- 
ingness to pay at age k for a small change in 
his conditional probability of death at age j, 
WTP, ,, and see how this is affected by the 
strength of the bequest motive. Formally, 
WTP, , is.the wealth that can be taken away 
from the head in year k-im response toa 
change in his conditional probability of dy- 
ing in year j, D, =1—(q;+1,k/lj k) holding 
utility constant. 

In evaluating WTP we label the case in 
which the head values the consumption of 
his dependents equally whether he is dead or 
alive (f,,=1 for all i and ż) the strong 
bequest case. In this case the head purchases 
life insurance to the point at which each 
dependent’s consumption is the same wheth- 
er the head lives or dies. Since the utility 
received from dependents consumption is 
independent of D,, all that the head loses 


function, one could argue that m,u(c,) should be multi- 


plied by a factor y; however, this is equivalent to 
adjusting the weights on the bequest term (the f; ,’s), 
since multiplying J, by 1/y does not alter WTP. 

*We have also investigated an alternative assump- 
tion, namely, that the individual can borrow and lend at 
the riskless rate of interest but can never be a net 
borrower. This does not alter our main conclusion, that 
the WTP of a head of household falls short of a single 
person’s WTP if a family existence term is excluded 
from the utility function. | 
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when D, is increased i is the utility of his own 
consumption, net of the increased cost of 
consumption, and the present value of life- 
time earnings,’ 

-1 


(4) wats. Q 7 D,) 


£ qet ‘{[u(c,)/u’ (c,)] 7 c,} 


i=j+l 


+ 3 pik 


De kN : 
t= f+1 


Equation (4) implies that a head with a 
strong bequest motive has a WIP that is 
unambiguously lower than that of a single 
person with the same utility function u( ), 
earnings stream, and rate of time preference. 
The single person’s WTP is identical in form 
to (4), but his consumption at each age is 
higher than the head’s, since the head must 
provide for his family.. As long as WTP is 
increasing in consumption,’ the héad’s WTP 
is lower than that of an otherwise identical 
single person: dependents unambiguously 
lower WTP. 

For the life-cycle consumption model to 
predict otherwise, one must either assume a 
weaker bequest motive, or one must assume 
that married and`single people differ sys- 
tematically in their preferences. Specifically, 
married people must, on average, be more 
tisk averse than single people. In the absence 
of evidence to support the latter, we believe 
that it is more appealing to view marriage as 
adding bequest and utility-of-dependents 
terms to a person’s utility function. We 


"WTP, , is obtained by appending Bt to (1) with a 
Lagrange multiplier and evaluating —(dJ, /0D;)/ 


(OJ, /0A,). Use of first-order conditions for utility. 


maximization and the fact that ¢,(m,—1)=é,,n,, 
when f; ,=1 yields (4). 

4since u( ) is assumed i increasing and strictly con- 
cave, (u/u’}—c is increasing in c, provided utility is 
positive at the current level of consumption. 

>The finance literature does not provide conclusive 
evidence on this point. Richard’ A. Cohn et al. (1975) 
using a mail survey of customers of a retail brokerage 
firm found that the ratio of risky to total assets is higher 
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therefore maintain the assumption that sin- 
gle and married people do not differ in a 
or uC ). 

For the life-cycle consumption model to 
yield the result that dependents raise WTP, 


- one must therefore assume a weaker bequest 


motive. To simplify matters, suppose that 
f,,=f for all i and t. If f<1, the head 
receives more utility from dependents’ con- 
sumption when he is alive than after he is 
dead. This means that the bequest term no 
longer fully offsets the utility received from 
dependents’ consumption while the head is 
alive. This adds an extra term to the head’s 
WTP that is not present in the single person’s 
WTP and makes it possible for the head’s 
WTP to exceed the single person’s. 

` To say whether the life-cycle consumption 
model in reality explains why the WTP: of a 
head of household would exceed the WTP of 
a single person, we must know the strength 
of the bequest motive. In Section IH we infer 
f by computing estate streams for the madel 
of (1)-(3), under the assumption u(c) = of, 
and comparing them to actual survivors’ 
benefits. Empirical evidence suggests that f 
is high enough to cause the WIP of a head 
of household to fall short of the WTP of a 
single person in the conver.tional model. This 
suggests that the model must be amended to 
include utility that is incependent of con- 
sump tion, | 


II. The Strength of the Bequest Motive and — 
the Importance of Family Existence 


In attempting to.infer the strength of the 
bequest motive we have deliberately made 
assumptions that tend to’ bias f downward, 
thus strengthening the case for a model in 
which utility depends solely on consump- 
tion. Since the value of f consistent with a 
given estate stream is lower the lower is $, 
we have chosen a value of £, 0.2, which is at 


for single than for married investors, Marshall Blume 


and Irwin Friend (1975), using the 1962 Survey of 


. Financial Characteristics of Corsumers, find that the 


number of dependents has no effect on the ratio of 
stocks to net worth. 
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TABLE 1 — COMPARISON OF WILLINGNESSES TO PAY FOR A HEAD OF 
HOUSEHOLD AND SINGLE PERSON 


(1) (2) 
©- Estate—OASDI Single Person’s 

Age Beneiits WTP 
25 21,694 1,823,848 
30 - 18,312 1,793,385 
35 31,354 1,725,722 
40 `- 50,475 1,619,302 
45 58,269 1,476,938 
50 56,997 1,306,922 
55 36,863 1,117,229 
60 11,379 914,550 
65 — 16,945 727,518 
70 — 22,711 614,887 
75 — 16,369 505,553 


the low end of empirical estimates of this 
parameter (Sherwin Rosen, 1985). The rate 
of time preference is assumed equal to the 
real interest rate, which is 5 percent. | 
The head of household’s earnings at each 
age are assumed equal to average 1979 earn- 
ings (measured in 1981 dollars) of males 
with 1-3 years of college education (U.S. 
Bureau of the Census, 1983) multiplied by 
the probability of employment at each age. 


The annualized value of these earnings, 
$21,627, is approximately equal to median 


income of full-time male workers in 1979, 
which is appropriate if one wants to capture 
an average value of f. Using mortality rates 
for white males (U.S. National Center for 
Health. Statistics, 1980), the individual’s ex- 
pected lifetime earnings, discounted to age 
18, are approximately $375,000. Inherited 
wealth i is assumed to be zero. 

The head of household is assumed to marry 
at age 23 and to have children at ages.25 and 
28. In computing m,, each adult 18 and 
older is assigned a weight of 1.0. Each child 
receives a weight of 0.3 through age 13 and 
of 0.62 between 14 and 17 (Walter Dolde, 
1978).. Children are assumed to leave the 
household at age 22, and the spouse to die 
when the head is 80. 

To infer f the estate streams generated by 
the model are compared to the present value 
of actual survivors’ benefits, and f is varied 
until the two coincide. For most people, the 
bulk of survivors’ benefits come from Social 
Security payments (mother’s and children’s 


(3) (4) 


Head’s WTP, No Family 
Existence Term Existence Term 
1,496,653 886,075 
1,359,648 895,288 
1,312,319 867,585 
1,223,459 832,437 
1,059,643 788,099 
877,050 732,606 ` 
727,536 665,370 
567,268 577,813 
420;985 472,866 
348,349 344,099 
271,910 187,614 


benefits; widow’s benefits), real estate, life 
insurance proceeds, and stocks and bonds. 
Since data.on the last three, by age, are 
difficult to obtain, we have computed the 
present value of Social Security survivors’ 
benefits that heirs would receive if the 1979 
level of survivors’ benefits were to remain 
constant in real terms.° The difference be- 
tween these and the optimal estate stream 
when £8=0.2 and f=0.75 appears in col- 
umn one of Table 1. 

If, indeed, f = 0.75, then the first column 
of Table 1 should approximately equal the . 
net worth plus life insurance coverage that 
the average male household head actually 
possesses. Data on life insurance coverage 
(American Council of Life Insurance, 1986) 
suggest that mean coverage per adult male is 
approximately equal to two years’ disposable 
income. The actual amount of coverage, 
however, varies signficantly. with age, with 
peak coverage occurring between the ages of 
35 and 55 and the amount held declining 
sharply thereafter. These data are roughly 
consistent with the first column of Table 1, 
suggesting the f= 0.75 if life insurance 
coverage is the only source of survivors’ be- 


All computations ‘are based on the 1978 Social 
Security Handbook (U.S. Social Security Administra- 
tion). They assume that the head’s children receive 
benefits through their 21st year, and that his spouse 
receives widow’s benefits beginning at age 60. 


VOL. 78 NO. 1 


nefits other than Social Security..To the ex- 
tent that other sources of benefits exist, f 
exceeds 0.75 and the head’s WTP is even 
lower than that computed below. 

When 8=0.2 and f=0.75. the head’s 
WTP for a change’in his current probability 
of death is below the WTP of an otherwise 
identical single person at all ages. As indi- 
cated in Table 1 (compare columns 2 and 3), 
this difference is substantial: between the 
ages of 30 and 70 the head’s WTP is less 
than 75 percent of the single person’s WTP. 
If, as is commonly believed, the WTP of 
people with dependents exceeds the WTP of 
people without, this cannot be explained 
by the conventional life-cycle consumption 
model. 

This model, however, ignores the utility 
that the head of household receives from his 
existence and that of his family indepen- 
dently of consumption. Adding such a term 
to (1) in no way affects the head’s consump- 
tion and investment decisions, but adds a 
term to WTP—a term that reflects the ex- 
istence value of the family—that does not 
enter the single person’s WTP. 

To get some idea of the magnitude of the 
family existence effect, one must know the 
difference between the willingness to pay of 
single people and those with dependents for 
a change in own risk of death. There is, to 
our knowledge, no published information on 
this topic. Jones-Lee (1986) reported to us 
that in a survey of willingness to pay to 
reduce risk of dying in a traffic accident, he 
and his colleagues. found the willingness to 
pay of married people to be 7 to 28 percent 
higher than the WTP of single people for the 
same risk reduction.’ Adding a term g(M,) 
=2.25M, to the period utility function, 
where M, denotes the number of dependents 
in year t, produces the family existence value 
terms in column 4 of the table, which are 
consistent with the Jones-Lee et al. findings.’ 


‘These percentages represent differences in mean 
responses to questions 18 and 20 of the survey, which is 
described in Jones-Lee, M. Hammerton, and P. Philips 
(1985). 

®We assume that the head of household and single 
person receive the same utility from their own existence, 
hence only the utility received from dependents affects 
the difference between the two willingnesses to pay. 
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When these terms, are added to the other 
components of the head’s willingness to pay, 
the head’s willingness to pay exceeds the 
single person’s by approximately 25 percent 
between the ages of 25 and 65. The family 
existence term-is substantial: it constitutes 
about 40 percent of total WIP between ages 
25 and 40 and 53 percent of WTP at age 60. 


I. Summary and Conclusion 


As Bergstrom (1982) has pointed out, an 
individual who has preferences over lotteries 
involving lifetime consumption streams and 
length of life will, under certain simplifying 
assumptions, have a utility function equal to 
the discounted sum of expected utility of 
consumption each period, plus a term that is 
a function of survival probabilities alone. 
The latter term, however, has been ignored 
in life-cycle WIP models, presumably be- 
cause it is difficult to parameterize. This note 
suggests that this term should not be ignored, 
especially when the life-cycle model is mod- 
ified to incorporate the effect of dependents 
on a person’s WTP to reduce his own risk of 
death. 

If one does ignore the term and computes 
WTP using a standard life-cycle model with 
bequest, the WTP of a married person falls 
short of the WTP of zn otherwise identical 
single person. Since empirical results suggest 
that the WTP of marrizd people exceeds the 
WTP of single people, one must either as- 
sume that a married person receives utility 
from the existence of his family which a 
single person does not, or one must assume 
that his degree of risk aversion is sufficiently 
higher than that of the single person. In the 
absence of conclusive 2vidence regarding the 
latter, our results suggest that a “utility of 
existence” term should be added to the life- 
cycle consumption model if the latter is to 
be used to analyze WTP. 
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Some Welfare Implications of Job Mobility 
in General Equilibrium 


By EARL L. GRINOLS AND STEVEN J. MATUSZ* 


A reading of public opinion indicates that 
intense (and presumably unfair) foreign 
competition contributes to higher rates of 
domestic unemployment for certain sectors 
of the economy. Furthermore, it is a com- 
mon belief that the jobs which are lost due 
to foreign competition are the “best” jobs. 


Even though a growing body of literature. 


exists, which integrates various forms of un- 
employment into the traditional models, lit- 
tle has been done to address the issue that 
- foreign trade affects worker welfare by caus- 
ing workers to take other types of work.’ 
The purpose of this note is to present a 
framework in which different “jobs” and 
movement between them can be considered 


within the framework of a simple general- 


equilibrium model. In this context, we verify 
that it is possible for trade liberalization to 
cause a worker to move into an inferior job. 
However, with workers moving between job 
types the implications of a policy change are 
not monotonic with the size of the change. 
We show that if liberalization is a stepwise 
procedure, the initial steps might reduce 
worker welfare up to a point, while further 


*Department of Economics, University of Illinois, 
Urbana, IL 61801, and Department of Economics, 
Michigan State University, East Lansing, MI 48824, 
respectively. We would like to thank the. anonymous 
referee, the participants of seminars at Michigan State 
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of the paper. A special thanks is due to Daniel 
Hamermesh for directing our attention to various refer- 
ences in the literature. Responsibility for any remaining 
errors, of course, is our own. 
© 1§¢e, for example, Gary Fields and Earl Grinols, 
1987; John Harris and Michael Todaro, 1979; or Richard 
Brecher, 1974, for the incorporation of exogenously 
imposed minimum wages. Steven Matusz, 1985, analyzes 
a two-sector model with implicit contracts. See also 
Lanny Arvan and Francoise Schoumaker, 1987, for an 
application of the efficiency-wage model to interna- 
tional trade. 
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liberalization will then lead to a higher level 
of utility than earned by the worker in the 
pre-liberalization state. After trade has been 
completely liberalized, the worker may be 
better off or worse off as compared with the 
initial situation. — 

A significant finding of our model for 
policy purposes is that the response of the 
economy to interventions that influence rela- 
tive product prices (for example, excise taxes, 
restrictions on foreign trade) is not fully 
predictable: when only data that are obser- 
vable immediately prior to the change are 
taken into consideration. Unobservable fac- 
tors relating to the worker’s mobility be- 
tween jobs now plays a role. The result is 
that the magnitude of the policy intervention 
can be just as important as the direction of 
the intervention for the determination of the 
impact on the economic welfare of any given 
agent. 


a 3 The Model 


We assume that there are two sectors of 
production (X and Y). Output is produced 
by the completion of a number of different 
tasks or “jobs”, according to a specified 
technology. Workers can perform all or some 
of the jobs with varying degrees of efficiency.” 
For simplicity, we assume that there are only 
two distinct jobs, and that both jobs are 
required in fixed proportions for the produc- 
tion of each of the goods. 


*The idea of assigning workers to jobs based upon 
their comparative advantage has a long and dis- 
tinguished history in the field of labor economics. For 
example, Jan Tinbergen, 1947; A. Roy, 1951; Hendrik 
Houthakker, 1974; and Sherwin Rosen, 1978, 1982, all 
use this paradigm. In addition, Michael Waldman, 1974, 
has a model where workers are assigned to jobs, though 
there exists no comparative advantage in his model. In 
all instances, the primary focus is on the observed 
distribution of earnings relative‘to the distribution of 
labor skills. 
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Since both sectors are assumed to be per- . 


fectly competitive, the wages paid for each 
job will adjust so that profit is nonpositive in 
equilibrium. If both goods are produced in 
positive quantities, profit must be zero: 


(la) pE a aW T a,.W, 


(1b) 1=a,,W, + a,.W,. 

In equations (la) and (1b), the a;; represent 
the number of efficiency units of job j re- 
quired to produce one unit of good i. The 
wage paid for job j (per efficiency unit) is 
represent by W;. Good- Y is the numeraire, 
which we.indicate by setting its price equal 
to one. 


There can be any number of factors of 


production capable of performing either or 
both jobs. A “factor of production” in this 
context can be an individual worker or unit 
of some physical input such as a machine. 
For exposition, we will focus the analysis 
upon a typical worker. We normalize this 
worker’s ability by assuming that he can 
supply exactly one efficiency unit of service 
to job 1, but only e units of service to job 2, 
where e € (0,1). 

When faced with wages W, and W3, the 
worker will choose to work at job 1 (job 2), 
if and only if W, > eW, (W, < eW,). Only if 
W,= eW, will the worker be indifferent with 
especi to which job he holds. 

We end our description of employment by 
noting that the labor market in this model is 
distinguished from :a model with homoge- 
neous labor because there are in principle as 
many ‘factors of production as there are 
workers with different ability coefficients. In 
consequence, the work force is heterogenous, 
even though in equilibrium workers of differ- 
ent types may choose to work in common 
job descriptions. Because there are only two 
job descriptions in the present framework, 
this must happen if there are three or more 
factors with distinct values for e. 


- II. Wage and Price Movements  . 


Since we have assumed fixed-coefficients 
technology, it is possible to solve equations 
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(la) and (1b) to find W, and W, as linear 
functions of P. Upon doing so, we find that 


(2a) W, m ~ 3 
© Ay Ay lal 
ay a P 
(2b) W= — = 
Aly ayla l 


Without loss of generality, assume that it 
is sector X that uses job 2 relatively inten- 
sively. The denominators of (2a) and (2b) 
are therefore negative.. As such, W, varies 
inversely as the relative price of X increases, 
while, W, varies directly.’ 

By using (2a) and (2b), we can solve for 
(3) P* = ea, $ 43/4 + Ayo, 
the relative pice at which the typical worker 
would be indifferent. between jobs. For val- 
ues of.P < P*, the worker will offer his labor 
services in job 1. As the relative price of X 
increases, the wage offered for job 2 in- 
creases as well, while that offered for job 1 
falls. For P >.P*, it is in the worker’s inter- 
est to seek employment in job 2. | . 


"TI. Trade Liberalization and Real Income 


We now investigate the implications of the 
model for job changes and the welfare of 
labor. 


A. Welfare 


To do this in a concrete: fashion, let: us 
postulate that preferences are represented by 
a Cobb- -Douglas utility function, wheré a is 
the share of income spent on good X. From 
this assumption, we can write the indirect 
utility function as- 


(4) V(P, 1) =AP~, 


. 3 The domestic relative price of good X lies between 

a/a yi and 4,2 /ay2 if both goods are produced. This 

follows from (2a), (2b), and the nonnegativity i 
tion on the wages. 
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where I represents income and A is a con- 
stant term. Furthermore, assume that the 
country -under consideration is a small im- 
porter of X, so that it cannot influence world 
prices by its own actions.. 

Assuming that P < P*, we know that the 
individual will be employed in job 1 under 
free trade.* Define ad valorem tariff t* as 
the tariff for which the individual will be 
indifferent between jobs. Solving the follow- 
ing equality for t*, — 


(5) P(1+t*) = P*, 
gives the relation 


= e(a — ay) + (4,9 — aya) 
P(ea,, + ay) 


For tariffs larger than #*, the individual will 
be employed in job 2. 

We can also define tariff 1** as the tariff 
for which the individual earns the same real 
income with protection as he would earn if 
free trade prevailed. Such a tariff is larger 
than r*. This follows because the increase in 
the relative (domestic) price of good X that 
is due to the imposition of the tariff reduces 


the (real) wage paid for job 1 while increas- 


ing the (real) wage paid for job 2. At t*, the 
individual’s real income has fallen to its 
lowest level and he changes jobs. Further 
increases in the tariff act to raise the individ- 
ual’s real income, since he is now employed 
in job 2. 

To solve for 7**, set V(P,I) equal to 
V(P(1+ ¢**), I**), where I = W, and [** = 


eW,. From (2) and (4), we obtain the tran- 


4From (3), P* is a function of e and therefore differs 
from worker to worker. If both goods are to be pro- 
duced, we know that there must exist at least some 
workers for whom P < P* and some workers for whom 


P > P*. This follows since both types of jobs are re- 


-quired to produce both goods. The ensuing analysis 
pertains to those workers for whom P < P*, and where 
P* is smaller than the autarkic price. These are the only 
workers who. might switch jobs as the level of protection 
varies. 
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scendental equation, 


(6) G+) = 


When evaluated at ¢=0, the left-hand side 
of this equality reduces to 1, while the right- 
hand side becomes eW, /W,. This latter term 
is less than 1 by assumption. Similarly, for 
large values of ¢**, the right-hand side ex- 
ceeds the left. Given tnis information, it is 
easy to illustrate the solution to equation (6). 
We do so in Figure 1, where L(t) and R(t) 
represent the left- and right-hand sides of 
equation (6) as functions of 1 

For ¢ € (0, ¢**) the individual receives a 
lower level of real income than under free 
trade. For ¢ = r**, the individual receives the 
same level of real income with limited trade 
as with free trade. Finally, if ¢>r**,. the 
individual's teal income is higher with pro- 
tection." 


ŝIf tariff revenue is dist-ibuted back to the worker, 
his welfare will also depend on the amount of revenue 
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B. The “Good” Job and the “Bad” 
Job Refined 


Suppose now that there is initially a mod- 
erate level of protection ¢ in place, where 
t*<1<1**, In this situation, the individual 
is employed in job 2 (since f > t*), but earns 
a lower level of real income than he would if 
there were no tariff (since ¢ < 4**). Further- 
more, since eW, > W, we know that W, > 
W,. This defines job 2 as the higher-paying 
(or “better’’) job. | 


C. Policy Effects on Job Type 
and Welfare 


Suppose now that the tariff is reduced to 
t*. This movement makes the individual 
worse off, since real income is minimized at 
t*. For all tariffs smaller than. *, the individ- 
ual is employed in job 1 and marginal reduc- 
tions in the tariff will increase the welfare of 
the individual, as the tariff reduction in- 
creases the real wage paid for job 1. This 
means that the person may or may not be 
better off than under the initial situation. 
The comparison to determine whether im- 
provement has occurred is with respect to 
the pre-liberalization position where t* < {< 
t**. This can be shown with respect to Fig- 
ure 2. Ultimately, greater liberalization will 
lead to a higher real wage for the individual 
than he earned initially. This follows since 
the real income associated with free trade is 


he receives. Depending on the size of his share it is 
conceivable that he could be better off with any level of 
protection as compared with free trade. This would 
happen if the changes in his real income from tariff 
revenue outweigh the changes in his real income from 
wages. Suppose that the individual under consideration 
receives a share of the tariff revenue p, where 0 < ¢ <1. 
In this case, his real income is AP~*(1+1) “(W+ 
otPM) if t<r*, and AP™*(1+ y~ (eW + otPM) if 
t>t*, where M represents the quantity of imports. 
Since real income now depends on all of the terms 
involved, an increase in the tariff rate when z< ż* may 
or may not increase tariff revenue sufficiently to offset 
the fall in the individual worker’s real wage. The precise 
situation that applies will depend upon how tariff reve- 
nues and ¢ vary with the tariff rate. 
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FIGURE 2 


higher than that associated with the initial 
level of protection. Thus, in general, the real 
wage as measured by the value of the indi- 
rect utility function varies nonmonotonically 
with the tariff as shown in Figure 2. 


IV. Discussion 


From Figure 2, we see that the utility level 
of the typical individual achieves a global | 
maximum at free trade, if the prohibitive 
tariff is less than ż**. If the prohibitive tariff 
is larger than ¢**, the global maximum is 
attained at autarky. Were our model to have 
had more than two jobs, it is possible to 
show that there could be another turning 
point in the relationship between the tariff 
level and real income. As such, there could 
be a strictly positive tariff that is not pro- . 
hibitive which achieves a global maximum 
for the individual. The analysis culminating 
in Figure 2 clearly suggests that the welfare 
consequences of a particular policy depend 
upon both the direction and magnitude of 
that policy. For any initial tariff between 
zero and t**, the individual can benefit by a 
sufficient liberalization, or by a sufficient | 
increase in protection. Furthermore, the di-_ 
rection of welfare movement for a .small 
change in protection is not a good indicator 
about the ultimate impact of liberalization. 
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. The manner in which an individual in this 
model views a particular policy cannot be 
predicted based upon either sector of em- 
ployment or type of job held. The relevant 
determinant is the worker’s adaptability to 
changing conditions, as summarized by the 
unobservable parameter e. In particular, we 
see from Figure 1 by raising the slope and 
intercept of R(t) that increasing the worker’s 
ability to perform job 2 (1.c., increasing e) 


will reduce ¢**, the tariff at which the worker - 


is indifferent between protection and free 
_ trade. In the case considered here, workers 

will be for or against a liberalization based 
on their flexibility to assume other types of 
jobs (high e or low e). Furthermore, we can 
infer from equation (3) and the assumption 
that sector X is relatively intensive in the use 
of job 2 that increasing the worker’s ability 
to do job 2 increases the person’s welfare for 
every tariff level. This is quite intuitive. With 
greater ability to perform job 2, less induce- 
ment is required before a worker will shift 
out of a sinking-wage job. In terms of Figure 
2, this means that both ¢* and ¢** shift to 
the left, and real income is now higher (or no 
lower) for every tariff in excess of the “new” 
¢* as compared with the previous situation. 
The relationship between the high e worker’s 
welfare and the low e worker is given in 
Figure 3. 

There are clearly an infinite number of 
possibilities such that trade liberalization 
would cause the worker with low ability in 
job 2 to switch to job 1 and increase his real 
income in the process, while the high-ability 
worker would continue to hold job 2, even 
though the real wage for that job has fallen. 
A factor may stick with its current line of 


work, even when the wage is falling, if no. 


better alternative is available. At a certain 


point, however, the factor will abandon a- 


sinking-wage job and attach itself to differ- 
ent employment for which the wage is rising 
with the policy. A policy change which was 
harmful to the factor at low levels may 
therefore be helpful at higher levels, and vice 
versa, depending on the mobility of the fac- 
tor as determined by e. 

We began this note by pointing to the 


notion that there might be good jobs and ` 


bad jobs. From an economist’s point of view, 
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a good job would be a high-paying job. We 
have shown that trade liberalization can 
cause workers to move out of high-paying 
jobs and into low-paying jobs, as long as 
their relative ability in the high-paying job is 
low enough.°® This is an intuitively appealing 
result. As the demand for a particular skill 
wanes as a result of intensiñed foreign com- 
petition or trade liberalization, two things 
happen. First, the wage paid for that skill . 
falls relative to other wages. Second, the 
workers of marginal ability in that skill or 
with relatively greater skills in other types of 
work move into other jobs. 

Modeling occupational mobility in this 
way permits us to capture a widely perceived 
phenomenon in fairly simple terms. Explora- 
tion of all of the implications of such mobil- 
ity are beyond the scope of this note, but it 
is fairly easy to see that an enlarged model 
of occupational mobility will alter the gen- 
eral-equilibrium characterist:cs of the econ- 
omy, in accordance with the abilities of the 
labor force over a range of alternative jobs. 
This has implications for education which is 
presumably the process that endows workers 
with high values of e over @ range of jobs. 


SWhile W, > eW, it is still possible that W4 < W2. 
That is, job 2 continues to be the high-paying job for 
the inframarginal workers. 
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What began as a study of job loss, therefore, 
becomes an argument for flexibility, and 
broad-based skills as a hedge against loss in 
welfare from economy shocks. 
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Is Increased Price Flexibility Stabilizing?: Comment 


By STEPHEN R. KinG* 


It is widely believed that output in the 
United States has been more stable since 


World War II than it was before World War 


I. Unless this belief results from the use of 
inaccurate data (Christina Romer, 1986), 
then macroeconomic theory should help us 
to understand the phenomenon. J. Bradford 
De Long and Lawrence Summers (1986a, b) 
have argued that decreased flexibility of 


prices explains increased output stability. In’ 


their analysis, a positive shock- to aggregate 
demand increases the expected rate of infla- 
tion, which reinforces the initial shock by 
reducing the expected real rate of interest. 
The stickier prices are, they argue, the smaller 
the destabilizing inflation effect, and the more 
variable output is. Their analysis assumes 
that current prices do not respond to the 
demand shock. If the current price level ad- 
justs, then there is an additional effect to 
consider. The increase in the price level de- 
creases real balances, and hence reduces the 
output movement by increasing the interest 
rate. It is this effect that presumably gave 
rise to the “conventional wisdom” that price 
flexibility attenuates output variation. 

‘In this note, I reassess the contribution of 
sticky prices to output stability in two main 
sections. In Section I, I suggest a contracting 
model that contains De Long and Summers’ 
model as a special case. In Section I], I, like 
De Long and Summers, use numerical simu- 
lations to determine whether price cen 
is stabilizing. 

The results are unequivocal. A natural de 
finition of increased flexibility is an increase 


in the proportion of workers whose wages 


are determined on spot markets rather than 


*Financial Studies Department, Federal Reserve 
Bank of New York, New York, NY 10045. I am grateful 
to J. Bradford De Long and Robert J. Gordon, for 
comments. The views expressed herein are those of the 
author and are not the official views of the Federal 
Reserve Bank of New York or the Federal Reserve 
System. . 

‘Recently, for example, in John B. Taylor (1986a,b). 
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contract ones. An increase in such flexibility 
is unambiguously stabilizing in response to 
shocks to either agzregate demand or supply. 
The De Long ard Summers’ definition of 
increased flexibiity is an increased re- 
sponsiveness of wages to expected output. 
We show that an increase in flexibility of 
this variety is cnambiguously stabilizing in 
response to supply shocks, and will also be 
stabilizing in response to demand shocks 
unless the proportion of wages and prices 
determined urder contract is very high. What 
is more, both types of price flexibility are 
stabilizing if the monetary authority targets 
either actual or expected nominal GNP. De 
Long and Summers’ finding that price flexi- 
bility can te destabilizing stems from their 
assumption that there is no contempora- 
neous response of any prices or wages to 
demand skocks.? 

In the absence of further information 
about either the precise nature of changes in 
price flexibility or the nature of policy re- 
sponses, it would be premature to agree with 
De Long and Summers’ claim that their con- 
clusion is robust. Indeed, if wages or prices 
are alowed to respond at all to output 
fluctuations in the current year, or if mone- 
tary policy attempts to stabilize nominal 
output, then the evidence suggests that in- 
creased price flexibility is more likely to be 
stabilizing than destabilizing. 


I. Model Specification 


We make two modifications to the Taylor 
(1980) contracting model. First, like De Long 
and Summers, we assume that aggregate de- 
mand depends negatively on the anticipated 
real interest rate. On the supply side, we 
assume that a fraction of the labor force set 
their wages on the spot market, waile the 


*This point has also been made independently in a 
slightly different model by Steve Ambler and Louis 
Phaneuf (1987). l 
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remainder have two-period overlapping con- 
tracts. | 
The IS curve for the model is simply 


(1) Yi = by,_1 = A(i, 


where 


= (Pir = P,)) + ul, 


ud = put it Zis 
where y, p, and i denote the log of the 
deviation of output from potential, the log of 
the price level, and the nominal interest rate, 
respectively. The notation ;—;X;4; denotes 
the expectation of X,,, conditional on infor- 
mation at time ¢t —j, and Z, 1s a white noise 
process. 

The LM curve is derived from a conven- 
tional log-linear money demand function? 


(2) | mi =p, + y,— oi, + of. 


Equations (1) and (2) can be combined with 
an assumed value of the money, supply to 
yield an aggregate demand curve: 4 


QB) »=1/(1+ 4/0) 
x { by, = A((1+1/e) p, ~ Poss) 
+ A/o(m; =, d) 4 ud }. 


We examine the effects of two classes of 
monetary rule: One assumes that the supply 
of money is a linear function of the nominal 
interest rate,’ | 


= Bi,. 


3The income elasticity of money demand is assumed 
to be unity to reduce the number of parameters to be 
varied in the simulations of Section II. 

4When b is zero, this is exactly equivalent to the 
formulation in De Long and Summers (1986b). 

>This specification was first suggested in this context 
by Robert Driskill and Steven Sheffrin (1986) to aid the 
analytical solution of the model. This simplification is 
unnecessary when numerical simulation methods are 
used, but was adopted by. De Long and Summers. The 
implications of dropping this assumption are discussed 
in Section II. 
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We also examine the case in which monetary 
policy is directed toward stabilizing either 
actual or expected nominal GNP. 

= On the supply side, a proportion @ of 
wages are determined with two-period con- 
tracts similar in spirit to those in the Taylor 
(1980) model, , 


(4) we =1/2(,_ 1%, Ejas) 


+ g/2(,_1Y, T 


where w, is the weighted average of spot and 
preexisting contract wages in period t. The 
remaining fraction (1— @) of the labor force 
determine their wages in real terms on a spot 
market, where the wage is determined as® 


S 
aaa Ur, 


(5) W, = BY, + Pr 


The price level is then determined as a 
markup over a weighted average of spot 
wages, and current. and lagged contract 
wages, as 


(6) p= (1-6) wi + 8/20.) + wi). 


The model is then composed of the supply 
side given by equations (4)-(6), the aggre- 
gate demand curve (3), a money supply func- 
tion, and the restrictions implied by rational 
expectations. De Long and Summers’ model 
is seen to be a special case of this model, in 
which ‘6 is zero, and @ is unity—so that 
wages and prices are independent of.unantic- 
ipated output in the current year. 

At this stage, we can define two different 
types of flexibility. Increased flexibility can 
naturally be modeled as a decrease in 6, the 
proportion of wages determined under con- 
tract. Increased flexibility of this type is likely 
to be stabilizing since the lower @ is, the 
larger will be the (attenuating) contempora- 


©The assumption that g is the same in both equa- 
tions (4) and (5) is somewhat arbitrary. The qualitative 
results are unchanged by allowing its value in (5) to lie 
between one-half and twice the value in (4). All that is 
necessary to obtain’ stabilizing price flexibility is that 
wages and prices respond at all to de current were 
output. 
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TABLE 1—.OUTPUT VARIANCE RESULTING FROM 
A UNIT DEMAND SHOCK 


VOL. 78 NO. 1 
I. (A=1, B =0.0) 
8 
10 09 08 07 
E 
0.20 75 Bno nn 69 
0.40 78 74 -7 64 
0.60 81 74 67 59 
0.80 83 74 64 54 
1.00 85 B3B -6l 49 
II. (A =2, B = 0.0) 
6 
10 . 09 0.8 0.7 
E 
0.20 46 45 43 40 
0.40 49 45 . 40 . 35 
0.60 51°44 38 31 
0.80 52 43 35 27 
1.00 54 42 32 23 


Il. (A=1, 8=2.5) 
6 
10 09. O€ 0.7 


0.20 107 106 104 101 
0.40 115 110 105 98 
0.60 121 112 103 91 
0.80 125 113 $9 84 
1.00 . 129 112-95 78 


IV. (A=2, B=2.5) 
7 


1.0 0.9 0.8 0.7 
so o 

0.20 .,83 80 77 73 
0.40 90 83 74 65 
0.60 95 82 69 56 
0.80 99 81 - 64 > 49 
1.00 101 78 59 42 


Note: The entries in each cell denote 100 times the variance of output that results from 
a shock to output demand of 1.0 in the first period and which dies out gradually with a 
serial correlation coefficient. of 0.5. In each panel, prices are least flexible in the top 
left-hand corner, the responsiveness of wages to output increases moving down the 
columns, and the proportion of contract-based wages decreases. moving to the nght 


along the rows. 


neous price level response to an output shock 
and the smaller will be the (destabilizing) 
increase in anticipated inflation. De Long 
and Summers, however, model increased 
flexibility as an increase in g, the responsive- 
ness of wages and prices to anticipated ex- 


cess demand for goods. An increase in g- 


therefore implies an increase in wage/price 
responsiveness. Whether increased wage and 
price flexibility of this nature is stabilizing 
will depend on all of the parameters of the 
model. Analysis of this model for a range of 
plausible parameters was carried out in De 
Long and Summers (1986b) and is also dis- 
cussed below. 


II. Results 


In Tables 1-3, we show how the variance 
. of output resulting from demand and supply 
shocks varies with changes in g, the output 
responsiveness Of .wages, and @, the degree of 
stickiness as measured by the proportion of 
contract-based wages. Prices are least flexi- 
ble by either measure in the top left-hand 


corner of the table, and most flexible in the 
bottom right-hand corner. The output re- 
sponsiveness of wages increases moving 
down the column, and the proportion of 
contract-based wages decreases moving to 
the right along a row. The model is solved 
using the Ray Fair/Taylor algorithm (Fair 


. and John B. Taylor, 1983)’ with parameter 


values suggested by De Long and Summers 
(1986b).° 7 


A. Demand Shocks 


In Table 1, we show the variance of. out- 
put that results from a serially correlated 


7The PASCAL source code for the model solution is 
available from the author on request. 

®De Long and Summers allow A to vary between 1.0 
and 3.0, implying a real interest rate elasticity of spend- 
ing between 0.08 and 0.25. The interest semi-elasticity 
of money demand is assumed to be around 2.5, imply- 
ing an interest elasticity of money demand of 0.33 at an 
interest rate of 7.5 peccent. To be consistent with De 
Long and Summers, we assume that b, the lag coeffi- 
cient in the aggregate Jemand equation, is zero. 
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TABLE 2— OUTPUT VARIANCE RESULTING FROM 
A UNIT SUPPLY SHOCK 


-I. (A=1; B = 0.0) 
«6 
£ 
0.20 34 . 32 30 28 
0.40 31 28 26 23 
0.60 29 26 24 20 
0.80 29 25 22 18 
1.00 28 . «24 20 16 
M. (A = 2, B=0.0) © 
6 
1.0 0.9 08 07 
E 
0.20 6 72 67 61 
0.40 71 64 56 49 
0.60 68 59 49 Al 
0.80 67 55 44 34 
1.00 - 66 52 40 30 


IL (A=1, B=2.5) 
0 
10 09 -08 07 


0.20 28 27 26 24 
0.40 27 25 23 21. 
0.60 27 24 21 18 
0.80 26 23 20 17 
1.00 26 22 18 15 


_IV. ae B= 2.5) 





10 09 O8 OJ 


' 0.20 80 75 70 64 
0.40 78 69 60 52 
0.60 17 64 53 43 
0.80 76 60 47 37 
1.00 76 57 43 32 





Note: See Tabie 1: | 


shock to output demand.’ The De Long and 
Summers’ finding is illustrated in the first 
column of each panel of Table 1. As the 
output responsiveness of wages and prices: 
increases, output variance. increases."? By 
contrast, as was suggested in Section I, out- 
put variance unambiguously declines when 
the stickiness of wages decreases (@ falls). 
Further, the De Long and Summers’ result 
is weakened as the proportion of contract- 
based wages, @, declines. For example, in the 
second column of the top left-hand panel, in 


°The magnitude of the initial shock is 1.0, and the 
serial correlation coefficient is 0.5, as assumed in De 
Long and Summers (1986b). The table displays the 
variances multiplied by 100. 

0 The finding that price flexibility can be destabiliz- 
ing depends critically on the price level’s being indepen- 
dent of the shock to the current year’s output. The 
destabilizing price flexibility result is attenuated and 
may disappear if the price equation (6) allows that the 
price markup be related to output, perhaps because of 
cyclical sensitivity of raw materials or commodities 
prices. For example, if the coefficient on output in the 
price equation is 15 percent of g, the entries in the first 
column of the first panel of Table 1 become 71, 72, 71, 
70, 68. With a coefficient greater than 15 percent of g 
(or 10 percent of g, if A were 2.0), increased price 
flexibility is unambiguously stabilizing. 


which 90 percent of wages and prices are 
contract-based, increases in g decrease out- 
put variance over some range. What is more, 
the last two columns reveal that if no more 
than 80 percent of wages and prices are 
contract-based, increases in g uniformly de- 
crease output variability—in direct contrast 
to the findings of De Long and Summers. 
Much the same findings emerge in the other 
three panels. Panels II and IV show that if 
either the money supply or demand elastici- 
ties are-higher,: output is more variable, be- 
cause the attenuating movements of interest 
rates are smaller for higher elasticities. Pan- 
els III and IV reveal that a larger responsive- 
ness of output.to the real interest rate (A) 
leads to smaller output volatility, for the 
reverse reason. 


B. Supply Shocks 


It is also important to investigate how the 
results change if the shock is to aggregate 
supply, not demand. Table 2 displays the . 
output variances that result from a one-time 
unit shock to the contract wage (u? in equa- 
tion (4)). In response to supply shocks, in- 
creased flexibility of either variety results in 
a lower-output variance for all parameter 
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ps - TABLE 3—OUTPUT VARIANCE RESULTING FROM DEMAND AND SUPPLY SHOCKS 
(A =1.0, B = 0.0) 








A. Nominal GNP Fixed 
I. Demand Shock 
0 


1.0 0.9 0.8 0.7 


4 


0.20 
0.40 . 
0.60 
0.80 
1.00 


B. Expected Nominal GNP Fixed 
III. Demand Shock 
6 


Dono 
QO00DoOQ 
(iaoe E cam AE aa BE sove AE anas 


1.0 09 08 0.7 


g 
020 ` 51 49 46 43 
0.40 51 47 42 37 
0.60 51 45 39 32 
0.80 -. 51 43° 35 > 38 
1.00. 5S. 4. 33 25 


H. Supply Shock 
6 
1.0 0.9 0.8 - 0.7 


0.20 104 99 85 75 
040 -81 7 £62 5 
060 7% 6 SO 41 
080 65 - 53 43 34 
100 60 48 38 28 


IV. Supply Shock 
6 
1.0 0.9 0.8 0.7 


0.20 79 71 62 54 
0.40 56 49 42 35 
0.60 ` 46 39 - 32 26 
0.80 40 - 33 27 22 
1.00 36 29 23 18 





Note: The demand shock is, as in Table 1, serially conelaled, while the supply shock, as 


in Table 2, is nonrecurring. 


values examined.!! The explanation for this 
finding is simple. A positive wage/price 
shock decreases output contemporaneously, 
but the larger g is or the smaller @ is, the 
more this output decrease is attenuated by 
the decline in the real interest rate. Hence; 
more flexible prices cause output to be. un- 
ambiguously more stable in response: to 
supply shocks. 


C. Shocks.with Nominal GNP Targeting 


It is possible that the choice of monetary 
rule is distorting the relationship: of price 
flexibility and output stability. In Table.3 we 
. examine the stability of output in response 
to demand and supply shocks in the pres- 
` ence of two types of nominal GNP targeting 
policies. In the top panels, monetary policy 
is assumed to successfully keep nominal GNP 
fixed. The left panel shows results for de- 


U Taylor (1986b), Driskill and Sheffrin (1986), and 
De Long and Summers (1986b) have all shown that 
price flexibility is stabilizing in the De Long and 
Summers’ framework. 


mand shocks and the right panel shows them 
for supply shocks. As is well known, aggre- 
gate demand policy can, in principle, exactly 
offset demand shocks so the variance of real 
output is zero for all parameter combina- 
tions. But we again see that in the case of 
supply shocks, increased flexibility of either 
variety. (movements toward the top left of 
the table) decreases output variance. 

The assumption that the monetary author- 
ity is.capable of exactly controlling nominal 
GNP is extreme, so in the bottom two panels 
we examine the results assuming that the 
money supply at time ¢ —1 is manipulated to 
maintain a constant expected value of GNP 
at time t. Of course, such a policy can no 
longer fully offset demand shocks, as the 
variances in the left panel (III) demonstrate. 
If wages and prices are completely contract- 
based (@=1), changes in g do not affect 
the output variance resulting from demand 
shocks because the change in current output 
is indepéndent of g. But for any value of @ 
less than 1.0, increases in g uniformly de- 
crease output variance. If the government 
attempts to stabilize GNP with an informa- 
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tion lag, then decreased price flexibility will 
unambiguously reduce its success." 


I. Conclusion 


This paper investigated the effects of in- 
creases in two types of price flexibility in the 
context of an extension of the Taylor (1980) 
model that contained De Long and Summers’ 
model as a special case. The results can be 
simply summarized: 

1) Increased flexibility, in the form of a 
decrease in the proportion of wages negoti- 
ated under contract, unambiguously de- 
creases the variance of output resulting from 
both demand and supply disturbances. _ 

2) Increased flexibility in the form of an 
increased responsiveness of wages and prices 
to expected future output may decrease the 
variance of output resulting from demand 
shocks, but only if the proportion of wages 
determined under contract is close to unity. 
Increased flexibility of this form will neces- 


sarily be stabilizing in response to supply ~ 


shocks. 

3) Increased flexibility of either variety 
is always stabilizing if 
targets either actual nominal GNP or the 
expected value of GNP one period ahead. 

Neither decreased price stickiness nor in- 
creased price responsiveness reduce the out- 
put variability that results from supply 
shocks, and can only decrease output vari- 
ability resulting from demand shocks in a 
very limited set of circumstances. If the 
changes in the nature of price flexibility be- 
tween the pre-1914 and postwar period are 
decreases in the proportion of spot-negoti- 
ated wages rather than a decreased output 
responsiveness of predetermined wages and 
prices, or if there is any contemporaneous 


12As long as the behavioral coefficients in the model 


are unchanged by the stabilization policy. 


monetary -policy © 
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effect of output on either prices or wages, 
then increased price stickiness cannot have 
contributed to the postwar increase in out- . 
put stability. The explanation for increased 


stability must be sought elsewhere. 
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Is Increased Price Flexibility Stabilizing?: Reply 


By J. BRADFORD DE LONG AND LAWRENCE H. SUMMERS* 


Stephen King’s comment on our papers 
(Bradford De Long and Lawrence Summers, 
1986a, b) challenges our conclusion that over 
the range which. is empirically relevant for 
economies like: that of the United States, 
increases in price flexibility are likely to be 
destabilizing. He raises two main’ issues. 
First, King alleges that our results are highly 
“sensitive to the particular modeling strategy 
we employed in considering changes in the 
degree of wage and price flexibility. Second, 


King argues that sufficiently prudent mone- 


tary policies could vitiate our results: in- 
creased wage and price flexibility would be 
stabilizing in the presence of “optimal” 
monetary policies. We treat these points in 
turn. Neither leads us to modify our views 
on the issues at hand. 


I. Modeling Wage and Price Rigidity 


In De Long and Summers (1986a) we 
explored the effects on economic stability of 
changes in the degree of wage flexibility 
within the context of John Taylor’s (1979) 
model of overlapping contracts.! We reached 
similar conclusions—that increases in price 
flexibility could: be destabilizing— regardless 
of whether we'modeled decreased price stick- 
iness by reduced contract lengths, increased 
sensitivity of wages to changes in output, or 
reduced amount of calendar time repre- 
sented by a single period in the model. 
- Nonetheless, King claims that our major re- 
sult regarding the destabilizing effects of in- 
creased price flexibility is “not robust to... 


*Department of Economics, Harvard University, 
Cambridge, MA 02138. We would like to thank the 
Alfred P. Sloan and National Science Foundations un- 
der grant no. SES-8553244 for financial support, and 
Olivier Blanchard for helpful discussions. 

We would have reached very similar qualitative 
conclusions had we chosen Fischer or Calvo’s overlap- 
ping contracts model. See De Long (1987b) and Binky 
Chadha (1987). 


an alternative formulation of price sticki- 
ness.” 

King’s preferred alternative formulation 
postulates that the economy is comprised of 
a contract sector, in which a fraction @ of all 
workers are located, and a “spot-market” 
sector, in which the remaining fraction of 
workers are located. In the spot-market sec- 
tor nominal wages are proportional to the 
ageregate price level and depend positively 
on contemporaneous total output. King does 
not describe how the “spot” and “contract” | 
sectors coexist. If an economy did contain a 
true spot market for labor, employment 
fluctuations could not be observed —workers 
laid off in the contract sector would simply 
present themselves in the spot-market sec- 


_ tors marketplace. Alternatively, it might be 
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assumed that labor is immobile between the 
spot and contract sectors. In this case em- 
ployment fluctuations are possible, but wages 
in the spot-market sector would not depend 
on total output. 

There is a more profound difficulty with 
King’s approach. In his spot sector wages 
are not predetermined over any time period, 
no matter how short. Wages move discon- 
tinuously and unexpectedly, and so they can 
adjust without ever causing any change in 
ex ante real interest rates.. The channel 
through which price flexibility might be de- 
stabilizing—the impact of anticipated price 
changes on real interest rates—is simply as- 
sumed away. Bennett McCallum (1983) has 
already made the point that destabilizing 
inflation simply cannot occur if one ignores 
the process of price adjustment and simply 
postulates instantaneous market clearing. It 
is only a small leap to King’s conclusion that 
increasing the share of the economy in which 
the problem of price adjustment is assumed 
away makes the economy more stable in the 
face of shocks. | 

To see that King’s conclusions depend not 
on the reduction in the number of multi- 
period contracts but on the removal by as- 
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TABLE 1—-BLOcK IV oF KING’S TABLE 2 WITH 


(4’) IN PLACE OF (4) ` 
A=20, k=2.5 
6 

10 09 08 0.7 

 g=02 103 106 109 113 
0.4: u3 17 I8 126 

0.6: 119 124 129 134 

0.8: 124 129 135 141 

1.0: 128 134 14% 146 


sumption of the process of price adjustment 
as a potential disturbing factor, consider a 
variant of King’s model in which instanta- 
neous price-level jumps are not allowed. 
Replace King’s equation (4) with the fol- 
lowing (4’) 

(4) W; = E,_4(p, + gl»): 

This equation holds that the nominal wage is 
predetermined with respect to contempora- 
neous disturbances in the economy. It corre- 
sponds to the treatment of wage and. price 
setting that is standard in Keynesian text- 
books (for example, Frederic Mishkin, 1986, 
or Robert Hall and John Taylor, 1986) and 
which was employed by Thomas Sargent and 
Neil Wallace (1975) in their analysis of the 
effects of monetary policy. 

Table.1 reports the results of redoing the 
calculations in King’s Table 2 that were least 
favorable to our. conclusions using equation 
(4’) rather than his (4). Increases both in the 
sensitivity of prices to output and in the 
spot-market sector’s share of a economy 
are destabilizing. 

There is a logically distinct paint support- 


ing our conclusion that price flexibility is. 


likely to be destabilizing.. We focused on the 
possibility that price flexibility could be de- 
stabilizing through its effect on real interest 
rates. An equally plausible line of argument 
suggests that price flexibility is destabilizing 
because of the financial strains it creates. 
Ben Bernanke (1983) makes a persuasive case 
that past unexpected price-level declines have 
an important effect on demand because of 
their impact on the solvency of the banking 
sector. If this debt-deflation channel is im- 
portant in addition to or in place of the 
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TABLE 2— K1ING’S TABLE 2, BLOCK I, 
MINUS KING’S TABLE 4, BLOCK III 


A=1.0, k = 20.0 
8 
10 09 08 0.7 
g = 0.2: B4 .242 247 25.2 
0.4: 23i 275 7215 27.0 
0.6: 238 296 285 26.7 
0.8: 329 30.9 28.7 25.7 


1.0: 32.7 315 28.2 24.3 


ex ante real irterest rate, then King’s major 
point is without force. 


IL Monetary Policy 


King makes the well-known point that 
properly set monetary policy can eliminate 
anticipated business fluctuations and leave 
only uncorrelated and unanticipated devia- 
tions of output from trend. In such an en- 
vironment in which demand fluctuations 
never cause persistent output movements, 
King is correct that price flexibility would be 
stabilizing in our models if monetary policy 
were optimal. But in the real world demand 
fluctuations do cause persistent output fluc- 
tuations. King’s appeal to an optimal mon- 
etary policy thus appears to be of little 
relevance in practice. Serially correlated 
fluctuations in output and employment are a 
ubiquitous feature of historical experience. 

An interesting facet of King’s analysis is 
that it implicitly suggests that flexible mone- 
tary policy and flexible wages might be com- 
plements. Flexible monetary policy is usually 
thought of as an alternative to flexible prices: 
if prices were more flexible, monetary policy 
could be more rigid. But in King’s analysis 
increased price flexibility can make it more, 
not less important that monetary authorities 
take action to stabilize real demand. 

This can be seen by examining our Table 
2, which simply subtracts block III of King’s 
Table 4 from block I of King’s Table 2. This 
difference is a measure of the amount by 
which business cycle variance is reduced as a 
result of a move from an inappropriate to an 
optimal monetary policy rule. Over a range; 
as @ increases the effect on business cycle 
size of the shift to proper monetary policy 


VOL. 78 NO. 1 


increases: Increasing price flexibility raises 
the importance of aggregate demand man- 
agement. If prices are more flexible; then the 
macroeconomic losses from’ relying not on 
nominal money stock but on price-level 
changes to stabilize the real money stock can 
be amplified: price-level changes affect the 
real interest rate, while nominal money stock 
changes do not. 


UI. Observations 


It is clear that models can be constructed 
in which incteases in price flexibility are 
destabilizing. At this point, the interesting 
issues are empirical. A variety of considera- 
tions suggest to us that destabilizing price 
flexibility is more than just a theoretical 
possibility. 

First, the post-World War iI period has 
seen fewer violent economic fluctuations and 
less “ Walrasian” labor and product markets 
than did the pre-World War II period. As 
our (1986a) paper demonstrates, stabiliza- 
tion cannot be -easily traced either’ to the 
effective use of countercyclical fiscal policy 
or to a lower variance of surprise changes in 
the money stock.” 

Second, countries (like those in Latin 
America) where prices and wages are ex- 
tremely flexible-—where high inflation should 


have ironed all nominal rigidities out of the 


economy— appear experience business cycles 
just as volatile as other countries. Lawrence 
Summers and Sushil Wadhwani (in prepara- 
tion) find no noticeable relation between the 
magnitude of a nation’s business cycle and 
various measures of the extent of nominal 
wage rigidity even after controlling for the 
variance of nominal shocks and for a variety 
of other factors. It is noteworthy that in the 


*Christina Romer’s (1986) revisions of pre-World 
War II output data cannot be used to challenge the 
conclusion that, taken as a whole, the pre-World War II 
period saw larger business cycles than the post-World 
War II period has seen. Claims that there has been no 
stabilization of the U.S. economy assume that the Great 
Depression—the largest single piece of evidence that 
the pre-World War II economy was unstable—was a 
freak event that carries no information about the prop- 
erties of the underlying structure generating business 
cycles before World War II, 
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post-World War II period Japan has had 
output fluctuations about trend much more 
volatile than the United States despite 
Japan’s high degree of wage flexibility. De 
Long’s (1987a) comparison of the French 
and British returns to gold in the 1920s 
suggests a similar conclusion. Although 
France had more flexible prices, it suffered a 
sharper recession as a consequence of the 
monetary austerity associated with returning 
to gold. | 

Third, the experience of the Great Depres- 
sion suggests that halting deflation was a 
prerequisite for, not a consequence of the 
beginning of recovery. (Recovery began after, 
not before, the announcement of the NRA 
—a broad-based program to halt the decline 
in the general-price level.) In an accounting 
sense all of the Great Depression was due to 
a collapse in monetary velocity that cannot 
implausibly be traced to deflation: recall. that 
real broad money balances (M2) did not 
decline between 1929 and 1932. 

Fourth, our own attempts (1986b) to use 
var systems found that price shocks are posi- 
tively associated with future output move- 
ments in systems with more than two vari- 


-ables.? The fact that decreases in prices 


Granger cause decrezses in output fits natu- 
rally with the view that deflation is a cause 
as well as a consequence of deficient real 
aggregate demand. 

This set of empirical considerations is 
hardly conclusive. On the other hand, de- 
spite its status as conventional wisdom, we 
are aware of no empirical demonstrations 
that greater price flexibility is associated with 
reduced output variability. At this point, it 
seems fair to shift the burden of proof to 
those who continue to regard this proposi- 
tion as self-evident. 


Similar results were found by Charles Calomiris and 
Glenn Hubbard (1985). 
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The Choice Among Medical Insurance Plans: 
Comment 


By FRANK D. GIANFRANCESCO* 


There are qualifications to the theoretical 
comparison between Health Maintenance 
Organizations (HMOs) and conventional in- 
surance (CI), presented in a recent contribu- 
tion to this Review by Yael Benjamini and 
Yaov Benjamini (1986). These qualifications 
make difficult the acceptance, as an unam- 
biguous prediction of economic theory, the 
authors’ conclusions regarding the relative 
attractiveness of the two methods of in- 
surance to groups of individuals with hetero- 
geneous demands. | 

The authors’ arguments are summarized 
as follows. For homogeneous insureds, an 
HMO can resemble ideal medical insurance 
depending on the extent to which the pre- 
arranged medical care provided in each 
health state approximates the desired level 
for the homogeneous group. Under such 
conditions, an HMO would be superior to a 
CI plan in that it is free of the “moral 
hazard” that causes a welfare loss under the 
latter. However, if insureds are heteroge- 
neous in terms of “income, tastes, or any 
other factor that affects...demand,” a wel- 
fare loss will also result under the HMO. 
Because the quantity of medical care pro- 
vided for a given health state is fixed for an 
HMO, it cannot satisfy the divergent medi- 
cal care demands of all insureds in a hetero- 
geneous group. In contrast, the greater flexi- 
bility afforded by CI enables insureds with 
divergent demands to more closely achieve 
their desired levels of medical care consump- 
tion. The welfare loss due to moral hazard is 
assumed to be little affected by divergent 
demands, and no other potential effects of 
demand heterogeneity on the desirability of 
CI are mentioned. The implication of the 
authors’ analysis is that greater heterogene- 


*Senior Health Care Reimbursement Specialist, Abt 
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ity among insureds generally increases pref- 
erences for a CI plan over an HMO.’ 

The analysis presented by Benjamini and 
Benjamini (1986) contains two omissions that 
pertain to the effect ol heterogeneous de- 
mand on the desirability of a CI plan. First, 
heterogeneous demand causes cross-subsidi- 
zation under a CI plan over and above that 
due to the incidence cf health state. Low 
demanders subsidize high demanders under 
CI, whereas, no such cross-subsidization ex- 
ists under HMOs. This makes ambiguous the 
effect of heterogeneous demand on general 
preferences for the two methods of in- 
surance. Second, there appears to be no the- 
oretical basis for assuming that the size of 
the welfare loss under CI is virtually un- 
affected by heterogeneous demand. Hetero- 
geneous demand can be shown to increase 
the welfare loss under a CI plan when this 
loss is more accurately measured. Thus, the 
effect of heterogeneous demand, at least in 
theory, is for this reason much more ambigu- 
ous than the Benjamini and Benjamini article 
implies. 

The first point is demonstrated with the 
use of Figure 1. A single, precisely defined 
unhealthy state, X, and the divergent medi- 
cal care demands of two representative indi- 
viduals, A and B, are assumed. A and B are 
identical in terms of health risk but have 
differing demands for medical care because 
of differences in income, tastes, etc. Their 
respective demands for medical care under a 
specific CI plan are depicted in Figure 1. 
Zero administrative costs and a coinsurance 
rate of .2 are assumed. The price per unit of 
care is assigned a valu2 of 10 and is equal to 
marginal cost, which is assumed constant. 
Under these constraints, individual A de- 


1See Benjamini and Berjamini (1986): p. 222, 2nd 
para.; Section II, pp. 222-24; and p. 226, 3rd full para. 
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mands 100 units while individual B demands 
150. Because of their differing demands, the 
insurance compensation received by each 
also differs, being 800 for-individual A dnd 
1200 for individual B. Assuming that the 
probability of unhealthy state X is .10, the 
premium is 


10((800 + 1200) /2) =100. 


Thus, individual A pays a premium of 100 
for an expected compensation of 80 while 
individual B pays the.same premium for an 
expected compensation of 120. In effect, A 
has subsidized B’s higher medical care con- 
sumption by 20. 

The absence of the above effect in an 
HMO is demonstrated in Figure 2. All as- 
sumptions except that pertaining to the 
method of insurance are the same. Under the 
HMO both individuals are constrained to 
consume 110 units of care in the event of 
unhealthy state X. While this fixed amount 
exceeds individual A’s desired level and falls 
short of B’s, thereby creating a welfare loss, 
the inflexibility of the HMO also precludes 
any cross-subsidization. Both individuals re- 
ceive in-kind insurance compensation valued 
at 110 and pay a premium of 110. For each 
insured under the HMO, the premium paid 
equals expected compensation irrespective of 
whether the insured group is comprised of 
individuals with homogeneous or heteroge- 
neous demands. 

While the cross-subsidization under a CI 
plan does not imply any welfare loss in the 
strict efficiency sense of the term, it does 


` Pm 
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affect the desirability of the plan.? It will be 
less attractive for insureds with lower than 
the average demand and more attractive for 
those with greater than the average. This 
makes difficult the prediction that a stronger 
overall preference for CI will be associated 
with greater heterogeneity of demand. 

General acceptance of the Benjamini- 
Benjamini (B-B, 1986) prediction is made 
more difficult when the effect of heteroge- 
neous demand on the welfare loss from moral 
hazard is subjected to closer scrutiny. That 
heterogeneous demand can significantly in- 
creasé this loss follows directly from the 
analysis of moral hazard first presented by 
Mark Pauly (1968). The welfare loss from 
moral hazard has two components. The first 
is due to the excess consumption of medical 
care caused by the price effect inherent in 
CI. The second component of welfare loss is 
due to the cost sharing required to moderate 
this effect. While cost sharing reduces excess 
consumption, it also reduces the risk-absorb- 
ing benefits of insurance. Thus, a tradeoff 
exists between the two components of welfare 
loss. The efficient level of cost sharing under 
CI i is that which minimizes the total welfare 
loss. 

Though it is common for authors to sep- 
arate the welfare effects of insurance cover- 


Our inability to make interpersonal comparisons of 
utility precludes any demonstration of welfare loss as a 
consequence of the cross-subsidization- 

>While B-B mention these two components of the 
welfare loss, they do not consider how the tradeoff 
between the two and therefore, how the size of the 
overall welfare loss, is affected by heterogeneous de- 
mand under conventional insurance. 
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age per se from those pertaining to the effects 
of insurance on resource allocation (1e., 
moral hazard), this cannot be done here. ‘The 
theoretical framework presented by B-B 
(1986) is used to predict consumer choice 
between HMOs and CI. The welfare effects 
of increasing or reducing coverage under CI 
certainly influence this choice and, therefore, 
cannot be ignored. 

It follows that the efficient level of cost 
uring under CI cannot, except by extreme 
coincidence, be the same for all individuals. 
For each individual it would depend on his 
price elasticity of demand, his level of de- 
mand, and his degree of risk aversion. Thus, 
while the cost sharing offered by a CI plan 
could be efficient for a homogeneous group, 
it is unlikely to be for all insureds in a 
heterogeneous group. The following graphi- 
cal exposition demonstrates this argument. 

Let us again refer to Figure 1. For simplic- 
ity we have assumed that the slopes of D, 
and D, are identical. Thus, the price effect 
and the related welfare loss are the same for 
both individuals.* Though the welfare loss 
from excess consumption, is the same for 
both individuals (because we have assumed 
it as such), the differing levels of demand 
suggest that the welfare loss from cost shar- 
ing is not. A coinsurance rate of 20 percent 
causes individual B to incur out-of-pocket 
expenses of 300 while A’s are 200. If both 
individuals have the same degree of risk 
aversion, then B’s welfare loss from a 20 
percent cost sharing is greater than A’s.? The 
tradeoff between the welfare loss from excess 
consumption and that from cost sharing is 
affected by the level of demand. B’s higher 
level of demand means that each increment 
in cost sharing results in more uncovered 


4B-B (1986) make the same implicit assumption in 
their graphical analysis. Also like the authors, we have 
assigned a welfare loss to all additional medical care 
consumption under CI. A more precise rendition of 
welfare loss would compare medical care consumption 
= under CI to that which would exist under ideal in- 
surance. See, for example, Kenneth Arrow (1973) and 
Frank Gianfrancesco (1978). 

>We, of course, make no interpersonal comparisons 
of utility between the two individuals and assume that 
any reduction in insurance coverage is equally- felt. 


GIANFRANCESCO: INSURANCE PLAN CHOICES 279 


medical expenses and related welfare loss 
than it does for A. This implies that B’s 
efficient level of cost sharing is lower than 
A’s. The total welfare loss would be less if A 
and B were separately insured under plans 
that offered the efficient cost-sharing levels 
for each. 

Differences among insureds in terms of 
price effects and risk aversion provide ad- 
ditional ways in which heterogeneity can 
increase the welfare loss under a CI plan. 
For example, if B’s demand curve were more 
steeply sloped than A’s, implying smaller 
price effects, his tradeoff between the two 
components of welfare loss would differ even 

more from A’s, and: so would the efficient 
level of cost sharing. And if, in addition, B 
were more risk averse than A, the tradeoffs 
and efficient levels of cost sharing would be 
yet more divergent. 

In summary, the B-B (1986) argument that 
greater heterogeneity among insureds is as- 
sociated with a stronger general preference 
for conventional insurance over an HMO 
cannot be interpreted as an unambiguous 
prediction of economic theory. The analysis 
upon which their argument is based contains 
two omissions. First, heterogeneity causes 
cross-subsidization under a CI plan while 
this effect is absent from an HMO. This 
obfuscates the effect of heterogeneous de- 
mand on general preferences for either 
method of insurance: Second, the authors’ 
assumption that heterogeneity does not affect 
the welfare loss from moral hazard has, upon 
closer examination, little basis in theory. 
Their analysis does not consider the fact that 
the size of the welfare loss under a CI plan is 
controlled by the level of cost sharing and 
that the efficient level would very likely dif- 
fer among heterogeneous insureds. 

The empirical results presented by B-B 
(1986) do show more homogeneity among 
insureds with an HMO in comparison to a 
CI plan that was studied. These results, how- 
ever, were for a single observation; one HMO 
and one CI plan were compared for one 
population (6,168 University of Pennsyl- 
vania employees). While it may be the case 
that, for the sample studied, the negative 
effects of heterogeneity were stronger for the 
HMO, it cannot be concluded that this is 
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generally true. Further, even.if the B-B (1986) 
findings are generalizable, there is another 
explanation, as the authors themselves indi- 
cate, for observing more homogeneous indi- 
viduals within HMOs. A review of the litera- 
ture on HMO enrollment by Sylvester Berki 
and Marie Ashcraft (1980) and later work by 
Joan Buchanan and Shan Cretin (1986) con- 
clude that younger individuals, who do not 
have established patient-physician relation- 
ships, are more likely to enroll in HMOs. 
While Benjamini and Benjamini argue, citing 
an earlier logit. analysis, that age is insuffi- 
cient to totally explain the choice between 
HMOs and CI (and we certainly do not 
disagree), this point seems irrelevant to their 
findings. Younger age may be sufficient to 
explain the tighter variances for age, income, 
and education (i.e., the greater homogeneity) 
observed among the HMO enrollees in their 
sample. 
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The Choice Among Medical Insurance Plans: 
Reply 


By YAEL BENJAMINI AND YOAV BENJAMINI* 


In our 1986 paper, “The Choice Among 
Medical Insurance Plans,” we first showed 
that for a homogeneous group of individuals 
an HMO plan is welfare superior to a CI 
plan. We then relaxed the assumption of 
homogeneity in our analysis, and demon- 
strated that “when heterogeneity is suffi- 
ciently strong a CI plan may be better.” 
Frank Gianfrancesco (1988) raises two qual- 
ifications that are supposed to “make dif- 
ficult the acceptance, as an unambiguous 
prediction of economic theory,” (of this. sec- 
ond result). We clearly realized, and stated, 
that we were not making unambiguous theo- 
retical predictions, so in some sense Gian- 
francesco is breaking into a house which has 
an open door. However, we did support this 
second result by analyzing data on groups of 
employees enrolled in CI and HMO, and 
found the latter group to be much more 
homogeneous in income, age, and education. 
This was. true both in absolute terms and 
relative to the levels of the variables. Because 
of these results, we find it difficult to believe 
that the large differences in homogeneity be- 
tween the two groups are all due to a dif- 
ference of less than a half standard deviation 
in age—as suggested by Gianfrancesco. Fur- 
thermore the phenomenon of younger age in 
HMO insureds is coupled, in the sources 
quoted by Gianfrancesco, with lower in- 
come. We certainly do not see this in our 
results. . l 

As to the qualifications themselves: re- 
garding the. cross-subsidization issue, Gian- 
francesco takes a simple example and shows 
that under CI, an insured demanding less in 
a specific state of health, subsidizes the one 
demanding more when in that state of health. 
Let us ignore the fact that this does not 
imply efficiency loss in the strict sense of the 
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term. An individual may be a high demander 
in one state of health while being a low 
demander in a second state of health. There- 
fore, it is still not clear, though is assumed so 
by Gianfrancesco, that a single individual 
will emerge as high demander when all pos- 
sible states of health are accounted for. Thus 
it is not clear at all that, ex ante, cross-sub- 
sidization exists at any siznificant level. 

The qualification regarding the size. of 
welfare loss due to moral hazard is, in our 
view, 4 more important one. The separability 
of the utility function appears in many works, 
including those comparing insurance plans. 
Gianfrancesco shows that when both homo- 
geneity and separability are relaxed the effect 
of heterogeneity may work in the direction 
that reduces the desirability of the CI plan. 
The next theoretical contribution naturally 


called for is an analysis which is set up to 
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understand the conditions under which one 
effect is stronger than the other. 

Ultimately this controversy should be re- 
solved by empirical evidence. This may be 
accomplished by including for each person, 
a measure of his distance from the center of 
his group, as one of the variables to be used 
for explaining his choice. In the population 
we studied the group formed in an HMO 
was more homogeneous, but the question of 
generalizability can be answered only by new 
data. We hope this discussion draws atten- 
tion to the importance of the heterogeneity 
issue in the health insurance marketplace, 
and will lead to additional studies. 
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The Disinterest in Deregulation: Comment 


By JOE A. BELL* 


In an article in this Review, R. E. Mc- 
Cormick, W. F. Shughart II, and R. D. 
Tollison (1984), hereafter MST, argue that 
there is a lack of interest in deregulation 
because the costs of rent seeking to obtain a 
monopoly position are sunk, and cannot be 
recovered. In their words there are, “...few 
people who stand to gain from regulatory 
reform,” and consequently not much politi- 
cal support for deregulation. This conclusion 
is based on a misunderstanding of sunk costs 
and an assumption of asymmetry in resource 
mobility. MST assume that following regu- 
lation resources become specialized in new 
uses, but cannot reverse that specialization if 
the regulation is removed. It will be shown 
that without this asymmetry the analysis of 
MST cannot be supported. | 

The basic argument of MST is illus- 


trated by their transformation curve diagram . 


(MST’s Figure 2). Regulation of industry A, 
with no rent seeking, will move the economy 
from the Pareto point 1 to a non-Pareto 
point 2. MST label the inefficiencies result- 
ing from the movement to point 2 as Har- 
berger costs (i.e., deadweight losses). Re- 
sources used in rent seeking will move ‘the 
transformation curve for A and B from P, 
to P,, and production to a point such as 2’. 
The inefficiencies of this lower transforma- 
tion curve are labeled Tullock (rent seeking) 
costs. l 

According to MST, deregulation of in- 
dustry A only permits the recovery of the 
Harberger costs and will move the economy 
to a point such as 3 on the new transforma- 
tion curve (P,). The economy cannot recover 
the Tullock costs (i.e., shift to the original 


transformation curve) because some re- © 


sources have become specialized in rent seek- 
ing.and can no longer be used to produce 
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FIGURE 1. MST’s FIGURE 2 


goods A and B. These Tullock costs are 
sunk and the economy will operate on the 
lower transformation curve indefinitely. 

The fact that Tullock ‘costs are sunk has 
nothing to do with resources becoming spe- 
cialized in rent seeking. Any costs that repre- 
sent past resource use are sunk, including 
Tullock costs. But by the same logic, Har- 
berger costs are also sunk. Deregulation can- 
not recover either the Harberger or Tullock | 
costs, but can only eliminate the recurrence 
of those costs in future periods. 

The conclusions of MST rest on the asym- 
metric treatment of resource mobility, de- 
pending on whether regulation shifts re- 
sources away from the regulated industry A 
to industry B, or from A to rent seeking. In 
their model resources that move from A to 
B can, upon deregulation, return again to 
the production of A and end further Har- 
berger costs. They assume, however, that 
resources which have become specialized in 
rent seeking cannot, following deregulation, 
return to the production of A, thus prevent- 
ing the economy from regaining the original — 
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transformation curve (P,). It is as though 
the capital value of resources (not just the 
services they provide in a given year) is 
destroyed by their application to rent-seek- 
ing activities. 

In a one-period analysis resource immobil- 
ity may be a useful assumption. Even so, the 
immobility would also apply to resources 
lost to Harberger costs. In a multiperiod 
analysis, there seems to be no reason to view 
resources as permanently immobile and then 
only those resources used for rent seeking. If 
all resources are mobile, deregulation will 
move the economy back to the- original 
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- point(1), eliminating both Harberger and 


Tullock costs in future periods. 

To summarize, MST’s analysis rests en- 
tirely upon the unexplained asymmetries in 
resource mobility. There may be reasons for 
the asymmetric treatment, but MST failed to 
provide them. 
- REFERENCES 
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The Disinterest in Deregulation: Reply - 


By ROBERT E. MCCORMICK, WILLIAM F. SHUGHART IL, AND 
ROBERT D. TOLLISON* 


Our paper in this Review (1984) aroused a 
controversy we did not anticipate, but no 
one has yet convinced us that our basic 
point is wrong. Joe Bell (1988, p. 282) now 
makes the assertion that our conclusion rests 
entirely upon “unexplained ae aaa in 
resource mobility.” 

This seems to us a very curious assertion 
indeed. The main problem with Bell’s analy- 
sis is that he treats investment in capital 
assets as perfectly malleable. A lawyer 
trained to argue rate cases is not perfectly 
suited for other jobs when electric utility 
deregulation occurs. The time and effort spent 
by the lawyer to acquire the requisite skills are 
irretrievably lost. This is the point of our 
paper. Even though future labor can be sup- 
plied by this lawyer after deregulation, it 
definitionally has a lower value. Lawyering 
before a regulatory commission is a special- 
ized input. When the demand for these 
services falls, the capital value of the inten- 
sive and extensive investments vanish. No 
asymmetry is implied or required. 

More generally, capital consumed in using 
the political process to secure a wealth trans- 
fer—the resources devoted to organizing 
coalitions, investing in lobbying activities, 
contributing to political campaigns, advertis- 
ing a point of view, acquiring the stock of 
human capital necessary for dealing with 
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regulatory bureaucracies, and so on— re- 
duces the wealth of society in. opportunity- 
cost terms. For the reasons just stated, the 
cost of obtaining additional output in the 
regulated industry following deregulation is 
higher. 

We also pointed out that the increase in 
marginal costs due to what Bell calls “ 
source immobility” may only be a short-term 
phenomenon: “Over time, resources in the 
[deregulated] industry will adapt to the new 
competitive environment, and new resources 
coming into the industry will embody the 
requisite skills for working in a competitive 
rather than a government-sponsored sector.” 
Thus, after the relevant adjustment period, 
marginal costs in the deregulated sector may 
decline, but it is simply wrong to suppose 


_ that deregulation enables the capital value 
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of resources specializing in rent-seeking ac- 
tivities to be used again in the production of 
goods. Anyway, in present-value terms it 
does not take very long for this adjustment 
process to impose significant costs on the 
economy. This point is covered in fn. 7 in 
our original paper. 
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Price Leadership and Welfare Losses in U.S. Manufacturing: 
Comment 


By VAUGHAN DICKSON* 


In the September 1986 issue of this Re- 
view, Micha Gisser estimates welfare losses 
in U.S. manufacturing. He uses a price 
leadership model and concludes (p. 762) that 
maximum welfare losses are 1.823 percent of 
GNP when price leaders collude and 0.114 
percent when they act independently as 
Cournot firms. This note maintains these 
numbers underestimate welfare losses sub- 
stantially in the case of collusion among 
leaders, and by a smaller amount otherwise. 
(Gisser’s conclusion in favor of independent 
behavior is not challenged.) This bias occurs 
because Gisser calibrates his model so that 
the concentration numbers taken from the 
Census of Manufactures describe the industry 
at the imaginary competitive equilibrium 


rather than at the real noncompetitive equi- . 


librium. The result is that Gisser’s welfare 
losses describe an economy with lower con- 
centration ratios than actually exist in the 
United States. A recalibrated model cor- 
recting for this problem is introduced and 
new estimates of welfare loss, confirming the 
downward bias, are obtained. The estimates 
are obtained using more accurate integral 
calculus rather than numeric methods. Last, 
since price leadership models have unequal 
marginal cost between leading. and fringe 
firms, an estimate of the portion of welfare 
loss due to unequal marginal cost is pro- 
vided. . 


I. The Model Recalibrated 


Gisser’s model is summarized by the fol- 
lowing equations: 


(1) D,=100/P", 
(2) So = (100 - C) PS, 
(3) S; = (CMC*), 


(4) 
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' E =100/P"—(100—C) P*. 
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Dr, So, Sz, and E stand respectively for 
total industry demand, the supply of price 
takers, the production of the leaders, and the 
excess demand curve confronting leaders. P, 
e, C, and n represent price, price elasticity of 
supply, the four-firm concentration ratio, and 
the negative of the industry price elasticity 
of demand. MC is the marginal cost of 
leading firms. 

To start the model, Gisser assumes the 
competitive price is $1. This implies that 
competitive output is 100 units and that the 
percentage of output supplied by the four 
largest firms in competitive equilibrium is C. 
To compute welfare loss, Gisser considers 
(4) and a marginal revenue equals marginal 
cost equation for the leaders and solves for 
noncompetitive price (P,,,) and output of the 
leaders, E,,. The welfare loss triangle fcr the 
leaders is then simply half their markup 
times (E,, — C). (See Figure 1(b).) The “real” 
welfare loss is this number blown up by the 
ratio of Census industry revenue to simu- 
lated revenue. 

It should be clear from the above that the 
noncompetitive equilibrium concentration ra- 
tio is BE, /{100/P,"], which is less than the 
value of C supplied from the Census. This 
difference, which depends on n, e, and the 
markup, is important because after assump- 
tions about n, e, and oligopoly behavicr are 
made, the sole empirical basis for welfare 
losses is the concentration ratios and in- 
dustry revenue. 

To recalibrate the model, equations (1) to 
(4) are adjusted as follows: 


(la) Dyr = A/p”, 
(2a) So = BP®, 
(3a) S, = KMCE, 


(4a) 


A, B, and K are demand and supply shifters. 
To restart the model, assume industry out- 
put in the oligopoly equilibrium is 100 units, 


E = A/P” — BP". 
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FIGURE 1. A PRICE LEADERSHIP MODEL 


the marginal cost of leading firms at the 
noncompetitive equilibrium is $1, and define 
CR as the proportion of industry output of 
the four leading firms at the noncompetitive 
equilibrium. From this it follows that at the 
noncompetitive equilibrium _ 


(2b) (1— CR)100 = BP*, 
(3b) S, = (100 CR) MC®, 
(4b) 100 CR=A/P"— BP*. 


‘Last, since np, the negative of the price 
elasticity of the net demand curve is (n +(1 
—CR)e)/CR and since the Lerner index for 
a leading firm, ((P,,—1)/P?,,), will equal 
1/n, when leading firms collude and one- 
quarter of this when leading firms are 
Cournovian, it follows that? 


(5) P,=1/ 
(1-[(CR/M)/(n +(1-CR)e)}), 


where M=4 with Cournot behavior and 1 
with full collusion among leaders. 

Given these preliminaries, inspection of 
Figure 1(b) reveals that the deadweight loss 


'The expression for ng is found by differentiating 
E = Dr — & with respect to price'and converting to 
elasticities. The factor one-quarter assumes each leading 
firm is the same size. With Cournot behavior, each firm 
perceives the elasticity to be 4n, because each assumes 
rivals will maintain output in the face of its output 
changes. The Lerner index for colluding dominant firms 
is derived in T. R. Saving (1970), and for Cournot 
leading firms in J. C. Hause (1977, p. 86). 
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TABLE 1 — DEADWEIGHT LOSS AS A PERCENTAGE 


OF GNP: 1977 
=1 
€ Collusion Cournot 
1 4.044 126 
. (1.823) (.114) 
10 1.601 .090 
(.294) (.049) 


Note: Numbers :n parentheses are from Gisser (Table 2, 
p. 761). 
can be calculated as 
(6) © L= ['"(A/P"— BP*)dP 

F 

+ f (100 CR)MC*dMC 
1 
-—(P,,—1)100 CR. 


L may be computed for any industry if P, 


_ Po, A, and B are known.’ For given n, M, 


and e, and for CR taken from the Census, 
P„ may be found using equation (5). B is 
found using equation (2b) and the already 
determined P„. A is found using equation 
(4b) after substituting the solved values of B 
and P,,. Last, the competitive price, P., is 
found by setting leaders’ marginal cost equal 
to E, (i.e. 100 CRP*= A/P"— BP*) and 

solving for P. — 


II. Results and Conclusions 


Equation (6) was used to estimate dead- 
weight loss for Gisser’s 445 industry sample 
for nm and the range of e considered most 
acceptable by Gisser, that is, n=1, e=1, 
and 10. The results, together with Gisser’s, 
are shown in Table 1 as a percentage of 
GNP. Under the assumption of collusion 
these results are considerably larger than 
Gisser’s, the relative discrepancy being 
greatest when e=10. The results are closer 
to Gisser’s under the assumption of indepen- 
dent behavior. This is because CR values 


*To convert to real losses, L is inflated by industry 
shipments divided by simulated revenue, 100F,,,. 
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differ less between competitive and Cournot 
than between competitive and collusive posi- 
tions. For example, the sample average for 
CR is 38 percent. If collusion is assumed the 
average CR implied by competitive equi- 
librium is 46, if e=1, and 50, if e=10. While 
with Cournot behavior the mean CR implied 
by competitive sa borer is 40 and 42 for 
e=] and 10, respectively.’ 

Finally it should be noted that part of the 
welfare loss in price leadership models oc- 
curs because industry output is not supplied 
by firms with equal marginal cost. Fringe 
firms have higher marginal costs than lead- 
ing firms. These estimates are therefore in a 
sense not comparable with estimates assum- 
ing equal marginal cost across firms. One 
can determine, however, what the welfare 
loss would be for a given P,, if marginal cost 
was equalized across all firms. This can be 
done by finding the deadweight loss triangle 
bordered by the total industry demand and 
the industry marginal cost curve, Syr = Sp + 
S,. (See Figure 1(a).) This is what Dean 
Worcester (1975) proposed for the dead- 
weight loss measure in dominant firms mod- 
els. Everything needed to evaluate this trian- 
gle is. known, except for industry marginal 
cost when industry output is 100. This is 
easily found by setting Sp = (100CR + B)P* 


3The influence of CR on welfare loss is more than 
proportional since, as shown by Gisser (fn. 3, p. 758), 
welfare loss is quadratically linked to the Lerner index 
and hence CR. One might also ask what happens to 
Gisser’s test of independent behavior with this adjusted 
model? Gisser’s test was replicated with the numbers of 
this model with a slightly stronger result, that is, collu- 
sion could not be inferred until e was about 40. At this 
e, the welfare loss is 0.353 percent of GNP. 
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to 100 and ‘solving for P. Using methods 
similar to that outlined in (6), the welfare 
loss for the sample is 3.201 (e=1) and 1.087 
(e=10) percent under collusion, and is .085 
(e=1) and .044 AS =10) percent under 
Cournot behavior. In comparison with Ta- 
ble 1, these figures tell us that while a major- 
ity of the losses can be apportioned to dis- 
crepancies between price and marginal cost, 
a significant amount is an efficiencies loss 
associated with the increased production of 
high-cost fringe firms. 


4An appendix, available from the author, illustrates 
in detail how this welfare loss and the first welfare loss 
based on equation (6) is computed for a representative 
industry,.Motor Vehicle Parts, SIC 3714. 
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Price Leadership and Welfare Losses in U.S. Manufacturing: 
| Reply | 


By MICHA GISSER* 


Vaughan Dickson claims that I biased my 
results because (a) I used numeric methods 
rather than integral calculus, and (b) I 
‘calibrated my model so that the concentra- 
tion numbers taken from the Census of 
Manufactures describe the industry at the 

imaginary competitive equilibrium rather 
‘than at the real noncompetitive equilibrium. 


I. Numeric Methods vs. Integral Calculus 


I calculated the noncompetitive price 

numerically because given the nature of the 
excess demand curve I could not calculate it 
analytically. However, in response to Dick- 
son’s suggestion, I have recalculated the 
losses by replacing the crude method of 
half-base times height (of the triangle) by 
analytic integration. The results for Dick- 
son’s selection of elasticities are presented in 
Table 1. 
It is interesting to note that for |n|=e=1 
the crude method resulted in upper-biased 
-estimates of the loss. For |n]=1 and e=10, 
the crude method is slightly downward bi- 
ased. l 


I. Recalibrating the Model 


I agree with Dickson that concentration 
ratios taken from the Census of Manufactures 
should describe the industry at the real equi- 
librium rather than the imaginary competi- 
tive equilibrium. In my study (1986) I argued 
that the real noncompetitive equilibrium is 
best approximated by a price leadership 
model in which the leaders follow a Cournot 
mode. My argument was confirmed em- 
pirically, and furthermore Dickson stresses 
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TABLE 1— DEADWEIGHT Loss AS A PERCENTAGE 


oF GNP: 1977 
Method | | = 
of ==] 

€ Calculation Collusion Cournot 
a Crude? 1.823 0.114 

Integral 1.722 0.113 
10 Crude* 0.294 0.049 

Integral 0.302 0.050 


Crude means half of the base of the triangle times 


its height. 


that he does not challenge my conclusion in 
favor of independent behavior of the leaders. 
It follows that the proper adjustment is to 
assume that the concentration ratios taken 
from the Census of Manufactures reflect a 
Cournot mode followed by the leaders. As 
illustrated in an unpublished Appendix,! this 
once-and-for-all adjustment results in slightly 
higher concentration ratios associated with 
the imaginary competitive world. These new 
concentration ratios are as close as they can 
be to the real world. Dickson contradicts 
himself when on one hand he does not chal- 
lenge my conclusion in favor of independent 
behavior, and on the other hand he rushes to 
calculate a second set of concentration ratios 
under the assumption that in real life the 
leaders collude. In my opinion, the only 
purpose of the collusion exercise is to set an 
upper limit to the welfare loss that would be 
created if the leaders were to collude. 

The results of recalculating the losses after 
adjusting the concentration ratios are con- 


1] will send a copy of the Appendix upon receiving a 
written request. 
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TABLE 2-~ DEADWEIGHT LOSS AS A PERCENTAGE OF GNP: 1977, CALCULATED FOR 
Two SETS OF CONCENTRATION RATIOS | 


~ Collusion Model Cournot Model . 
Calibration: Calibration: | 
Competitive Cournot Competitive Cournot 
no ©. =e  Equilibrium® = Equilibrium? = Equilibrium*- Equilibrium” - 
=i r 1,823 1978 0.114 0125 
=4 10 > 0.294 0.473 0.049 0.087 
-10 1 -0.040 0.043. ` 0.0025° 0.0027° 


“Concentration ratios are assumed to reflect a competitive equilibrium (Gisser, 


1986). 


b Concentration ratios are assumed to reflect an equilibrium in which the 4 leaders 
‘adopt a Cournot mode of behavior. Also, the deadweight loss is estimated by one 
integration methods, rather than measuring areas of triangles. ~ ~ 

*In.the text (Table 2, 1986) I reported a rounded result of 0.3. 


tained in Table 2. The: upper limit. of the 
deadweight loss, i$ now estimated at 0.125 
instead of 0.114: percent of GNP. Under the 
unlikely assumption of collusion, the upper 
limit of the deadweight loss is revised from 
1.823 to 1.978. 

Finally, the last row in Table 2 demon- 
strates that the combination ņ = —10,e=1 
should not be omitted from Dickson’s calcu- 
lations . 


REFERENCES 


Gisser, Micha, “Price Leadership and Welfare. 
Losses in U.S. Manufacturing,” American 
Economic Review, September 1986, 76, 

, 756-67. | 

Dickson, Vaughan, “Price Leadership: and 
Welfare Losses in U.S. Manufacturing: 
Reply,” American Economic Review, March 
1988, 78, 285-87. | 


Advertising and Economic Welfare: Comment 


By ODED HocHMAN AND ISRAEL LUSKI* 


In a recent note, Len Nichols (1985), using 


the advertising model developed. by George — 


Stigler and Gary Becker (S-B) in their semi- 
nal work (1977), evaluates the efficiency of a 
market economy with advertising. However, 
his analysis is not entirely accurate. In this 
paper we remedy these inaccuracies and pre- 


sent a complete and correct analysis of the.. 


efficiency conditions in S-B’s economy with — 
©- itis perfectly competitive and operates effi- 


advertising and identify the market alloca- 
tions which fulfill these conditions. 

In addition, we analyze S-B’s model to 
derive results, beyond what Nichols and S-B 
did, and thus bring forward more fully the 
economy’s market behavior. 

The main results of our comment: A per- 
fectly competitive commodity market with 
advertising constitutes a first-best solution 
and the monopolistic competition allocation 
is inefficient. 

We show that a positive relationship exists 
between the firm’s level of advertising, the 
firm’s product output, and the firm’s com- 
modity output. This relationship is de- 
termined entirely by production characteris- 
tics, and has nothing to do with demand. 


Changes in demand affect advertising only . 


due to changing the equilibrium output and 
with it the quantity of advertising. 

We show, also, that in a perfectly competi- 
tive commodity market where the price of 
the commodity is constant the price of the 
product observable in the market may vary 
from firm to firm. The larger the firm, the 
higher its product price, its level of advertis- 


ing, and its product output. These distinctive | 


market features, which until now were used 
to characterize monopolistic competition, are 
shown here to typify perfect competition in 
the commodity market, which is also Pareto 
efficient. 
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Furthermore we show that the more con- 
centrated a competitive industry is and the 
larger the firms in it—the more advertising 
is used and output produced per firm, than 
would have been in the case of firms in a less 
concentrated industry. Less product and 


. more advertising per unit of commodity are 
. used and the product prices are higher in 


a more concentrated industry even though 


ciently. 

Thus Stigler and Becker have unknow- 
ingly provided economic theory with a model 
which restores the efficiency properties to the 
invisible hand of retail markets, which this 
invisible hand was believed not to ‘possess, 
since the 1930s—a decade during. which 
Edward Chamberlin and Joan Robinson de- 
veloped the theory of monopolistic competi- 
tion to explain the operation of exactly such 
retail markets with advertising. l 

Analysis of the efficiency conditions and 
market allocations follows this section. Then 
we deal with the characteristics of different 
market allocations. 


I. Efficiency and Market Allocations 


We follow S-B’s model and notations. We 
assume a population with homogeneous 
tastes, that is, all individual households have 
the same utility function u(z, y), where z is 
a commodity consumed by the household 
and produced by it via a household produc- 
tion function using as inputs the product x, 
purchased in the market, and advertising A 
provided to all consumers by the producers 
of the particular brand of x being consumed. 
Let x and z designate the quantities of the 
product and the commodity, respectively, 
consumed by a household and X and Z the 
quantities produced by an individual firm. 
The quantity of advertising A produced by 
the firm is also the quantity consumed by 
each of its customers. Thus, as in S-B, equa- 
tion (15), the household production function 
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(1) z= g(A)x. 


There are several brands of z in the 
market, the product x of each brand being 
produced by its own firm which also 
purchases the required advertising and pro- 
vides it free of charge to its own consumers. 
However, the consumers do not prefer one 
brand of z over another, all other conditions 
being identical. The variable y stands for a 
second consumption good provided by a 


competitive industry and consumed without 


advertising. 

_ Consider two customers, i and k, of a 
given brand of z. Then, as in the neoclassical 
welfare literature, 


= RCS for alli #k 


Z,y? 


(2) RCS! , 


is a Pareto efficiency condition. Here RCS) , 
stands for the rate of substitution in con- 
sumption between z and y by household i. 

If (2) is not fulfilled, the two individuals 
could exchange z with y between them- 
selves, and by doing so raise the utility levels 
of both. Therefore (2) is necessary for Pareto 
efficiency. Since the two individuals consume 
the same brand, both are exposed to the 
same advertising and a transfer of z from 
one to the other involves only a transfer of 
x. Hence (2) also implies 
(3) RCSL = RCSf y 

Indeed (3) follows from (2) upon noting 
that advertising A is the same for the two 
individuals, and that 


(4) | du /dx = g(A)(du/dz). 


It should be noted again that relations (2) 
and (3) are efficiency conditions only if the 
two individuals are consuming the same 
brand of z. If they are consuming different 
brands, no such substitution in the margin of 
z by y can take place. 

Let P, be the market price of x and 7, the 
derived price of z. Then. 


(5) Px = 0,2 = 1,8(A)-x, 


HOCHMAN AND LUSKI: ADVERTISING AND ECONOMIC WELFARE 29] 


which in turn implies 
(6) T,= P,/8(A). 


In competition, utility-maximizing individu- 
als equate marginal rate of substitution in 
consumption to the price ratio. Thus, 


(7) (du/dx)/(du/dy) = P,/P, 


and since P,./P, is identical to all individu- 
als purchasing the same brand, (7) eee 
(3), and with it (2).- 

Consider now the production of z. The 
quantity of Z produced by the firm can be 
changed in the margin either by changing X 
or by changing A. Let L be a production 
factor, say labor, used in the production of 
both A and X. Then, to increase Z we can 
allocate an additional unit of L either to 
increase the production of X or to raise’ the 
level of A. If we allocated an additional unit 
of L to.the production of A, and keep X 
unchanged, the increase in Z, which can be 
termed the marginal product of labor in the 
production of z through 4, is! 


(8a) (dz/dL) a, 29 = MP,(A)-3'(A)-X, 


where MP,(A) stands for the marginal 
product of Z in the production of A. If we 
allocated an additional unit of L to the 
production of X, and kept A unchanged, the 
increase in Z, termed the marginal product 
of L in the production of Z through X, will 
be 


(8b) (dz/dL) 44-07 


A Pareto efficiency condition is, that the 
firms in the economy operate so that the 
marginal products of L in the production of 
z through x and through A, are the same. In 
mathematical notation the above condition 
is 


(9) (dz/dL) g4- 07 


= g(A)MP,(X). 


= (dz/dL) ax =0, 


l Equations (8a) and (8b) are obtained from equation 
(1) by differentiation. 
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and after substituting (8a) and (8b) into (9) 
we obtain 


(10) g(A)MP,(X) = MP,(A)g'(A)-X. 


That (9) and therefore (10) are efficiency 
conditions we prove by showing that if 
equality does not hold in (9) and (10) an 
inefficiency exists. Let us assume, as a work- 
ing hypothesis, that inequality holds in (9) 
and (10), say the left-hand side (LHS) of (9) 
and (10) is larger than their respective right- 
hand sides (RHS). Then by shifting a unit of 
L from the production of A to the produc- 
tion of x, we change the total amount of 
produced z by the (positive by assumption) 
difference between the LHS and the RHS of 
(10) and thus increase the total amount of z 
without employing any additional inputs. 
This in turn implies that when inequality 
holds in (10) (and in (9)), we are not at 
Pareto optimum, which proves that equality 
in (9) and (10) is a necessary condition for 
such an optimum. 

The left- and right-hand sides of (9) and 
(10) can now be termed the marginal prod- 
uct of L in the production of z of a given 
firm. Let W be the price of the production 
factor L. By substituting in the RHS of 
equation (18) in S-B (p. 86), W/MP,(X) 
for MC( X), and then multiplying the result- 
ing RHS and the middle term in the chain 
(18’) there by MP, (X) we obtain 


(11) 


where £, 
and x. 

In much the same way we substitute 
W/MP,(A) for P, in (19) in (S-B) and 
multiply both sides of the equation by 
MP,(A) to obtain 


P,MP,(X)(1+1/é,,) =W, 


is the demand elasticity of z 


(12) ‘7,g’MP,(A)X(1+1/e,) =W, 


since the LHS of both (11) and (12) equal W 
they also equal each other, hence 


(13) P,MP,(X)(1+1/e, ) 


= g/X(1+1/e, )MP,(A). 
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By utilizing 7, = P,/g(A), eliminating terms 
from both sides of (11) and rearranging terms 
we get equation (10) of the text above. 

The fact that equation (10) follows from 
equation (18’) and (19’) in S-B for all values 
of e, implies first that the allocation of 
resources by the firm to x and A in the 
production of z is efficient whether the firm 
operates in competitive or monopolized 
markets. Second, that the quantity of adver- 
tising used in the production of z is de- 
termined solely by production conditions and 
is not effected by demand elasticity beyond 
the effect of demand on the quantity of z 


_ produced. Thus a given quantity of z will be 


produced by given quantities pt A and x 
regardless of demand elasticity.” 

We have shown above that condition (10), 
being a production efficiency condition with- 
in the firm, holds under any market arrange- 
ment as long as the individual firm is maxi- 
mizing profits. K 

Another necessary efficiency condition is 
one requiring equality between the rate of 
production transformation (RPT) of the 
commodity z and the good y, and the rate 
of substitution in consumption (RCS) of the 
same two goods. In equational form this 
condition is as follows. 


du(z,Y) du(z,y) 
(14) ee a gaye 


MP,(y) 


“zajme x T 


‘It should be noted that the above relation 
is restricted to customers and production of 
a given brand of z. The rationale for relation 


In their paper Stigler and Becker comment’ that 
“... the optimal level of advertising would be positively 
related to the commodity elasticity” (p. 86). Obviously, 
demand elasticity has no direct effect on advertising and 
it only effects advertising through its effect on the 
quantity of Z produced. 

By equating the RHS of equation a in Nichols to 
zero, and performing proper substitutions, we again 
obtain equation (10) of the above text. Thus Nichols’ 
interpretation of his equation (7) and its efficiency im- 
plications are not valid. 
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(14) is that, if (14) does not hold but rather 
an inequality holds in (14), we could by 
shifting factors from the production of z to 
the production of y (or vice versa) substitute 
z with y through production so, that the 
added gain in utility due to the additional 
quantity of the increased good exceeds the 
loss in utility due to the reduction in quan- 
tity of the second good.’ 

Returning to the market allocation, since 
du/dx =(0u/dz):-g(A), from (7) we obtain 





du/dx _ (du/dz)8(A) p. 
dufay  ðufðy “se 
hence 
du/dz P A 
(15) [oz | / 8 ) me 
du/dy P, F; 


Since y iş produced by a competitive in- 
dustry the following holds, 


(16) P,MP, (y) =W. 


By substituting, for W in (16), the LHS of 
(11), then substituting 7, g(4) for P,, and 
rearranging terms we obtain 


T, a MP,(y) 
n a AMP ,(x)(141/e,) 


By substituting (17) in (15), we obtain that 
in the market the following holds, 


MP,(y) 
g(A)MP,(x)(1+1/e,,) 


_ (du/dz) 
~ (du/ay)’ 


Upon comparing (18) with the efficiency 
condition (14) we learn that the market solu- 


(18) 


3 This argument is identical to the accepted argument 
concerning the necessity for efficiency, of having equality 
between RCS and RPT. This can be found in any 
welfare economics textbook. Therefore, no further 
elaboration on this topic is offered. 
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tion fulfills this efficiency requirement if and 
only if,* 


(19) E, = 8€, = — 00, 
which is a necessary condition for the 
efficiency of a market allocation.’ 

Thus, as in traditional economic theory, 
efficiency is attained only if producers are 
product price takers, and this time, commod- 
ity price takers as well. 

A situation in which customers are linked 
to a brand and cannot change it costlessly 
may occur for example, when different 
brands are produced in different geographi- 
cal areas, or when changing brands involves 
a costly adjustment process of facilities, 
knowledge, habits, etc. In these situations, as 
in classical microeconomic theory, efficiency 
is unlikely to occur since demand elasticity 
facing producers is finite, and (19) is not 
fulfilled. 

In many cases, however, changing brands 
by customers is easy and involves little or no 
cost, like changing the brands of a soft drink, 
changing the make of a car, or changing an 
airline, etc. When individuals can move freely 
from one brand of z to another, the price of 
z facing producers is fixed, and the demand 
elasticity facing each producer is — oo. Fur- 
thermore, in this case all producers are fac- 
ing the same commodity price 7,. 

It should be noted that the same commod- 
ity price to two firms does not necessarily 
imply the same product price. The proof and 
implications of this fact are discussed fully 
below. 

The assumption of free mobility of cus- 
tomers from one brand to another leads us 
to the inter-firm, intra-industry efficiency 
condition 


(20) MP,(Z,;) = MP,(Z,), 


keeping in mind, that from (10), MP,(Z,) is 


< See S- B, p. 86, fn. 15, for proof that e, = €p,- 

5 This condition has not been observed by Nichols to 
be consistent with efficiency. Instead he states that 
efficiency is attained when the market for x is not _ 
perfectly competitive, that is, ep, > ~œ (Ex,p, in 
Nichols’ notation, see bottom p. 216, ibid., Case I) 
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uniquely defined for each brand i and that 
i,k, i#k vary over all possible brands of 
the commodity z, each produced by a differ- 
ent firm. 

The rationale of (20) is as follows: Sup- 
pose that, instead of equality, inequality 
holds in the above equation (20). Then we 
could shift a customer from the brand with 
low-marginal product to a brand with high- 
marginal product and shift production fac- 
tors in the same direction so that the produc- 
tion of the commodity by the low-marginal 
product firm should decline by exactly the 
amount consumed by the shifted customer. 
Then the high-marginal product firm will 
produce, by using the added’ production fac- 
tors, additional quantity of its brand of the 
commodity, which is, because of its higher 
MP,, larger than the quantity reduced from 
the output of the low-marginal product firm. 
Therefore, the utility of the shifted customer 
will increase due to the shift, while the utility 
of all other customers in the economy re- 
_ main unchanged. This implies that an alloca- 
tion in which inequality holds in (20) can be 
improved and hence is not optimal. This, in 
turn, implies that equality in (20) is a neces- 
sary condition for Pareto efficiency. 

For condition (20) to hold in a market 
allocation what is needed is for the firm to 
be a commodity price taker, (which is also 
required for the fulfillment of (14)), and for 
the commodity price m, to be fixed and 
equal to all firms. This is proved by sub- 
stituting in equation (17) €, = — œ and not- 
ing that 7, is the same for all z-producing 
firms, equation (20) now follows imme- 
diately from (17). This in turn implies 
g(A;)MP,(X,) = g(A,)MP,(X,), for all i+ 
k, which in turn implies (20). 

The existence of many firms in the-econ- 
omy, each producing the same commodity 
and competing among themselves for the 
same customers indeed guarantees the same 
commodity price to all firms, and by it 
guarantees efficiency. 


In summary in this section we have de- . 


rived a full set of independent efficiency 
conditions® of S-B’s economy, this being 


©The necessary efficiency conditions discussed and 
proved as such in this section, also constitute and 
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equations (2), (10), (14), (20). These condi- 
tions are fulfilled if and only if the economy, 
including the commodity market, is perfectly 
competitive, that is, in the advertised in- 
dustry all firms are commodity price takers. 
When firms are facing finite demand elastici- 
ties in some of the good and/or in commod- 
ity markets, efficiency is not attained.’ 


fi. Characterization of Solutions 


First, we consider two firms of our ad- 
vertised industry, operating in the same 
competitive market, having different produc- 
tion functions and therefore each producing 
different output levels. Both firms are facing 
the same commodity price, still the larger of 
the two firms (the one producing more x) 
will provide more advertising to its cus- 
tomers, a unit of its commodity will consist 
of more advertising and less of the product 
and its product price will be higher. 

.To prove the above assertion, let F, and 
F, be the two production functions of the 
two above-mentioned firms. Without loss of 


exhaust a mutually independent set of necessary condi- 
tions to the general optimization problem of S-B’s econ- 
omy. Thus they constitute a full set of first-best condi- 
tions. 

* Nichols’ Case I (ibid., p. 216) cannot exist. On one 
hand he assumes that sp, (Ex,p, in his notation) is 
finite and on the other hand he assumes that the de- 
mand price v, (P, in his notation) fulfills da, /¢A = 0. 
These two assumptions contradict each other. To prove 
that, we carry out the following derivation. 


Om, /OA = (du,/dz)(0z/0A) = eds 


= (,g’(A) x) /(ze,, ) 


=[P.8'(A)]/| &,(8(A))]- 


It should be noted- that ep, =e,,; see fn. 4. Since P,, 
g(A) and g’(A) are all finite, it follows that da, /dA 
can vanish if and only if e, is infinite. Thus Nichols’ 
Cases I and II cannot exist. Therefore, out of the four 
market situations Nichols mentions only two exist. The 
first is the one in which both ez, = ep, = — œ and the 
second is one in which Jep |=|ez,|<0o. Indeed; these 
are the two cases investigated by S-B and in our paper. 
Thus, only Cases III and IV of Nichols really exist, yet 
he does not study them and instead concentrates on the 
nonexisting cases. 
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generality, assume that the marginal product 
of firm 1 is larger than that of firm 2, when 
both are producing the same rasan of X; 
that is, MP}(X)> MP?(X), for all posi- 
tive X. 

Now consider equations (10) and (20), 
both of which are fulfilled in perfect compe- 
tition. Let MP,(Z) be the common margin- 
al produc of the commodity Z, then, - 


(21) MP, (Z) = g( A) MP;(X,) 
= g(A,)MP?(X,) 
= MP,(A)g'(A,) X, 
= MP,(A)g’(A2) X2, 


where A,; and X, are respectively the adver- 
tising and product of firm i. 

The solution to (21) must fulfill the condi- 
tions 


(22) X, < X, and A, <A), 


any other relations will lead to a contradic- 
tion. For example, suppose X,= X,, then 
the last equality in the chain above implies 
that A,=A,. This in turn implies that the 
second equality in the chain above cannot 
hold since we assumed MPi(X,= X,)> 
MP?(x,) while g(A,) = g(A,), a contradic- 
tion. 

Thus, if we assume? F” <0 and ¢”<0O, 
the two following relations must hold g’( A,) 
> g(A,) and MP}(X,)> MP7(X,), which 

leads to (22). Thus a larger firm is producing 
more output as well as using more advertis- 
ing. Therefore a unit of the commodity z 
produced by the larger firm contains less of 
the product and more advertising than a unit 
of commodity produced by a smaller firm 
(the amount of x per unit z for firm j is 
X;/2;=1/8(A;)). The market price, P,, of 
the product of the larger firm is higher as 


ËIf any or both assumptions did not hold, then we 
would be in the realm of economies of scale, in which 
. case efficiency and market conditions lead to a single- 
operating firm in the industry. The market allocation is 
a single-monopolistic firm which operates inefficiently. 
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well. To see that, note that P, = 1,-g(A), 
and since 7, is the same for all firms and 
g(A,) < g(A,) the result is straightforward.. 

Second, we consider our industry with dif- 
ferent concentrations. We argue that the 
amount of concentration in a competitive 
industry also effects the ratios of X and A in 
the production of Z. An industry with high 
concentration has few large firms instead of 
many small ones in an industry with low 
concentration. An increase in a firm’s size 
implies both an increase in advertising by 
the firm and in the output level of the firm.’ 
This in turn leads to an increase in product 
prices and a decrease in quantity of product 
per unit commodity as shown above. 

All of the above results characterize firms 


- facing finite demand elasticities as well. The 


only certain way, therefore, to distinguish 
between a perfectly competitive industry and 
one engaged in monopolistic competition is 
to find out whether in each firm in the 
industry product price equals marginal cost 
of production. In the case of monopolistic 
competition this price is above marginal cost, 
and in perfectly competitive commodity 
market, product price equals marginal cost 
of production, even though both the product 
price and marginal cost may vary from one 
firm to another. 

Since Chamberlin and Robinson, a market 
in which each firm sells its product at a 
difference price and uses advertising is be- 
lieved to be engaged in monopolistic compe- 
tition and therefore to operate inefficiently. 
Stigler and Becker (1977) provide us with a 


°We assume constant marginal product in advertis- 
ing when factor price does not change (due to RCS in 
the advertising industry). Then differentiating (10) total- 
ly and rearranging terms we obtain 


MP, (A)-g'— g-d( MP, (X))/dX 
då jdi = A )-g’— g-d( MP, ( ))/ 
g'*MP,(X)~ MP, (A): g”: X 


> 0, 


where g is g(A) and g’=dg(A)/dA and g”= 
d*g(A)/dA*. The inequality in the above equation fol- 
lows when diminishing marginal product is assumed in 
the production of x, [d( MP,(X))/dX < 0] and in the 
household production of z with respect to A, (g%(A) 
< 0). 
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model which utilizes the “new theory of 
consumption,” advanced by both Becker and 
Kelvin Lancaster (1971). in the 1960s and 
1970s to bring us back to the realm where 
the invisible hand of the market operates 
efficiently. 
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Diamonds Are a Government’s Best Friend: 
Burden-Free Taxes on Goods Valued for Their Values: 


Comment 


By DaviD D. FRIEDMAN* 


In a recent article (Yew-K wang Ng, 1987), 
Ng demonstrates that taxes on goods whose 
utility is derived entirely from their market 
value (“diamond goods”) can provide reve- 
nue to the government with no cost to the 
taxpayers aside from the administrative costs 
of collecting them. Such a tax decreases the 
quantity of the good produced while propor-. 
tionally increasing the value per unit quan- 
tity. Since the utility of the good depends 
only on its value, the smaller quantity pro- 
duced (after the tax 1s imposed) produces the 
same total utility to consumers as the previ- 
ous larger quantity. The revenue collected by 
the government is paid, in effect, from the 
reduced cost of producing a smaller quantity 
of the good. 

Ng mentions a number of earlier discus- 
sions of goods whose utility comes in part 
from their price. He is apparently unaware 
of an analysis which is both much earlier 
and much closer to his than any he cites. In 
Chapter 13 of the Principles of Political 
Economy, David Ricardo wrote: 


If gold were the produce of one coun- 
try only, and it were used universally 
for money, a very considerable tax 
might be imposed on it, which would 
not fall on any country, except in pro- 
portion as they used it in manufac- 
tures, and for utensils; upon that por- 
tion which was used for money, though 
a large tax might be received, nobody 
would pay it. ...The benefit would be 
this, that if less gold were produced, 
less capital would be employed in pro- 
ducing it; ... From such a tax, as far as 
- money was concerned, the nations of 
Europe would suffer no injury what- 
ever; they would have the same quan- 
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tity of goods, and consequently the 
same means of enjoyment as before, 
but these goods would be circulated 
with a less quantity, because a more 
valuable money. ...If in consequence 
of the tax, only one tenth of the pre- 
sent quantity of gold were obtained 
from the mines, that tenth would be of 
equal value with the ten tenths now 
produced. [Ricardo, 1951, pp. 194-96] 


As can be seen from the quotation, 
Ricardo’s burden-free tax is a tax on gold 
used exclusively for money. A reduction in 
the quantity of gold results in a proportional 
increase in its price; since the services pro- 
vided by a coin depend on what it will buy, 
not how much it weighs, the smaller quantity 
produced as a result of the tax provides the 
same monetary services as the larger quan- 
tity produced before the tax. The revenue to 
the government is paid by the reduced cost 
of producing a smaller quantity of gold. 

Ng’s analysis is more general than Ricar- 
do’s, and considerably clearer. The essential 
argument, however, is exactly the same. 


l One minor difference between the cases by Ng and 
by Ricardo is that that Ng assumes a horizontal supply 
curve, while Ricardo assumes that there exist mines of 
differing quality. The result is that in Ricardo’s example 
government revenue represents in part a savings in 
production cost and in part a transfer from the mine 
owners to the government. 
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The Rate of Surplus Value, the Organic Composition, and the 
General Rate of Profit in the U.S. Economy, 1947-67: 
A Critique and Update of Wolff’s Estimates 


By FRED MOSELEY* 


The most important prediction of Karl 
Marx’s theory of capitalism is that the rate 
of profit would tend to decline over time as a 
result of technological change. According to 
Marx’s theory, the rate of profit varies di- 
rectly with the rate of surplus value and 
inversely with the composition of capital. 
Marx argued that both the composition of 
capital and the rate of surplus value would 
increase as a result of technological change, 
thus having offsetting effects on the rate of 
profit. However, Marx argued further that 
the composition of capital would increase at 
a faster rate than the rate of surplus value, 
so that the net effect would be a decline in 
the rate of profit. (Marx, 1977, Pts. 4 and 7; 
and Marx, 1982, Pt. 3). 

In an important paper in Marxian em- 
pirical research in this Review, Edward Wolff 
(1979) presented estimates of these three key 
variables in Marx’s theory for the U.S. econ- 
omy from 1947 to 1967. According to Wolffs 
estimates, both the composition of capital 
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1There has been much theoretical controversy over 
whether Marx conclusively proved that the rate of profit 
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This paper does not enter into this long and continuing 
debate. Instead, this paper is concerned solely with the 
empirical question of whether the actual trends of the 
three Marxian variables were in the directions which 
Marx at least expected and asserted, if not conclusively 
proved. 
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and the rate of surplus value increased, as 
predicted by Marx’s theory; however, the 
rate of surplus value increased at a faster 
rate than the composition of capital, so that 
the rate of profit increased, contrary to 
Marx’s prediction. Wolff concluded that 
“there is no empirical support for it (Marx’s 
law of the tendency of the rate of profit to 
fall) during my period of investigation” (p. 
340). 

In a more recent paper, Wolff (1986) re- 
vised and updated these estimates to 1976 
and came to somewhat different conclusions. 
According to his estimates for the entire 
1947-76 period, the rate of profit declined, 
as predicted by Marx’s theory, but this de- 
cline was due to a decline in the rate of 
surplus value rather than to an increase in 
the composition of capital, contrary to 
Marx’s prediction.” 

I argue that Wolffs estimates, although 
clearly an important contribution to Marxian 
empirical research, do not provide a reliable 
empirical test of Marx’s theory because these 
estimates are derived from data categories 
which differ in significant respects from the 
basic concepts in Marx’s theory.? The most 


Another important study which also presents esti- 
mates of the three key Marxian variables for the post- 
war U.S. economy is Thomas Weisskopf, which comes 
to essentially the same conclusion as Wolff: The rate of 
profit declined (25 percent) because the rate of surplus 
value declined (28 percent), with essentially no trend in 
the composition of capital. 

The problem of the relation between theoretical 
concepts and the data used to estimate these concepts is — 
of course not unique to Marxian empirical research. A 
recent example of a similar controversy within this 
Review related to the neoclassical theory of monopoly is 
whether the accounting rate of profit is a reliable proxy 
for the economic rate of profit, which according to 
neoclassical theory is the appropriate indicator of mo- 
nopoly profits within an industry. The controversy was 
initiated by Franklin Fisher and John McGowan. 


VOL. 78 NO. 1 


important discrepancy between the Marxian 
concepts and Wolffs estimates is that the 
latter do not take into account Marx’s dis- 
tinction between productive capital and un- 
productive capital. Section I below briefly 
discusses this important distinction in Marx’s 
theory. Section II presents estimates of the 
Marxian variables which take this distinction 
into account. Section III compares these 
estimates with Wolfs estimates of the 
Marxian variables. 


I. Productive Capital and Unproductive Capital‘ 


The three Marxian variables discussed 
above are ratios defined in terms of three 
fundamental concepts: constant capital, vari- 
able capital, and surplus value. The com- 
position of capital (CC) is defined as the 
ratio of the accumulated stock of constant 
capital (C) to the annual flow of variable 
. capital (V); that is CC = C/V. The rate of 
surplus value (RS) is defined as the ratio of 
the annual flow of surplus value (S) to the 
annual flow of variable capital; that is, RS 
= S/V. Finally, the rate of profit is defined 
as the ratio of the annual flow of surplus 
value to the sum of the accumulated stock of 
constant capital; that is, RP = S/C. (I make 
here the convenient simplification that the 
stock of variable capital is zero, since it is in 
actuality negligibly small.) 

If both terms of the rate of profit are 
divided by the flow of variable capital, we 
obtain the following accounting relationship, 
which provides the analytical framework for 
Marx’s theory of the rate of profit, 


(1) RP= =. 


Thus it is clear that, according to this frame- 
work, the rate of profit varies directly with 
the rate of surplus value and inversely with 
the composition of capital, as stated above. 
The most important conceptual issue in- 
volved in the precise definition of these 


*This section is a brief summary of a longer discus- 
sion in Moseley (1986b). 
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fundamental concepts and thus in the esti- 
mation of the three Marxian ratios is whether 
the concepts of constant capital and variable 
capital include all the capital invested in 
capitalist enterprises, or only the capital in- 
vested in production activities,” I argue that 
Marx’s concepts of constant capital and 
variable capital include only the capital in- 
vested in production activities, where “ pro- 
duction” is defined fairly broadly to include 
such activities as transportation and storage, 
but specifically does not include the follow- 
ing two types of activities within capitalist 
enterprises: 1) Circulation activities, or activ- 
ities related to the buying and selling of 
commodities, including such activities as 
sales, purchasing, accounting, advertising, 
debt-credit relations, legal counsel, etc.; and 
2) Supervision activities, or activities related 
to the control of the labor of production 
workers, including such activities as manage- 
ment, supervision, record keeping, etc. 

This distinction between production and 
nonproduction activities is based on Marx’s 
theory of value and surplus value, according 
to which value and surplus value are created 
in production activities, but are not created 
in nonproduction activities (Marx, 1977, chs. 
1, 7, and 13; Marx, 1981, ch. 6; and Marx, 
1982, ch. 17). Thus Merx referred to capital 
invested in production activities as “produc- 
tive capital” and capital invested in nonpro- 
duction activities as “unproductive capital.” 

I argue that constant capital and variable 
capital were defined by Marx as components 


>Other conceptual issues involved in the precise def- 
inition of these Marxian concepts and thus in the esti- 
mation of the Marxian ratios include: 1) whether the 
Marxian concepts should be estimated in terms of 
labor-hours or in terms of prices; 2) whether the con- 
cepts of constant capital and variable capital refer only 
to capitalist production or aiso refer to various forms of 
noncapitalist production (mainly government produc- 
tion, but also household and institutional production); 
and 3) whether the taxes on wages are a part of variable 
capital or surplus value. These issues are discussed in 
Fred Moseley (1986b). Brief.y stated, I argue that 1) the 
Marxian concepts should be estimated in terms of prices, 
2) the concepts of constant capital and variable capital 
refer only to capitalist production, and 3) the taxes on 
wages are a part of variable capital. Wolff adopts the 
opposite interpretation of all these issues. 
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of “productive capital.” Constant capital is 


the capital invested in the means of produc- 


tion; it does not include the capital invested 
in the means of circulation or in the means 
of supervision. Similarly, variable capital is 
the capital invested in labor power utilized 
in production; it does not include the capital 
invested in labor power employed in circula- 
tion and supervision activities. 

Wolff does not take into account Marx’s 
distinction between productive capital and 
unproductive capital in his estimates of the 
Marxian variables. Instead, Wolff defines 
constant capital as the current value of all 
structures, equipment, and materials utilized 
within capitalist enterprises, including those 
utilized in the functions of circulation and 
supervision. Similarly, he defines variable 
capital as the wages of all labor within 
capitalist enterprises, including the labor em- 
ployed in circulation and supervision.’ 


Il. Estimates of the Marxian Variables 


Annual estimates of the Marxian variables 
of constant capital, variable capital, and 
surplus value were derived for the U.S. econ- 
omy over Wolffs period of 1947-76, based 
on the definitions given in Section I. The 
data sources and methods used to derive 
these estimates are described briefly in the 


Important references on Marx's concepts of produc- 
tive capital and unproductive capital include I. Rubin, 
1972; Ian Gough, 1972; Harry Braverman, 1974; and 
David Leadbeater, 1985. 

7Wolff states in a footnote in his 1986 paper that he 
ignores the distinction between productive labor and 
unproductive labor because his primary aim is to ex- 
plain trends in the “capitalist” rate of profit, not the 
Marxian rate of profit. However, his 1979 paper is 
explicitly presented as an empirical test of Marx’s the- 
ory, and his 1986 paper is essentially an update of his 
1979 paper using the same Marxian variables and the 
same estimation procedures. Thus the reader is certainly 
left with the impression that the 1986 paper is intended, 
at least in part, to be an empirical test of Marx’s theory. 
Beyond this question, even if Wolffs primary aim in the 
1986 paper is to explain the trends in the “capitalist” 
rate of profit, that in itself is no reason to ignore Marx’s 
distinction between productive labor and unproductive 
labor. Moseley (1986b) presents an analysis of the 
“capitalist” rate of profit, in which this distinction plays 
a crucial role. 
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TABLE 1 — ESTIMATES OF THE MARXIAN VARIABLES 


Composition Rate of Rate of 
of Capital Surplus Value Profit 
1947 3. 1.40 0.40 
1948 3,48 1.35 0.39 
1949 2.68 1.50 0.41 
1950 - 2.81 1.42 0.37 
1951 2.66 1.44 0.39 
1952 oe eet: 1.41 . 0.39 
1953 2 AG 1.35 0.39 
1954 E 1.46 0.39 
1955 2.74 1.51 0.40 
1956 2.84 1.44 0.37 
1957 395 .. i 1.50 0.38 
1958 419 1.59 0.38 
1959 400 - 1.61 0.40 
1960 3.97 1.62 0.41 
1961 4.03 1.68 = 0.42 
1962 3.91 1.71 0.44 
1963 . 3.83 1.71 - 0,45 
1964 3 76 13 0.46 
1965 375 1.73 0.46 
1966 374 1.72 0.46 
1967 3 86 1.72 0.45 
1968 3 84 1.69 0.44 
1969 3 88 1.62 0.42 
1970 4.08 1.61 0.40 
1971 427 1.71 0.40 
1972 ' 413 1.67 0.40 
1973 ` 415 1.59 0.38 
1974 486 1.55. 0.32 
1975 51i 1.71 -0.33 


1976 438 1.66 0.34 


Sources: See the Appendix. 


Appendix and more fully in the references 
cited therein. 

From these 2stimates of the basic magni- 
tudes, estimates of the. three key Marxian 
ratios were caiculated. These estimates are 
presented in Table 1. These estimates show 
the following -:rends: The estimates of the 
composition of capital increased 41 percent 
over this period, from 3.46 in 1947 to 4.88 in 
1976, as predicted by Marx’s theory. Mea- 
sured in terms of five-year averages, the 
composition of capital increased 28 percent, 
from an average of 3.62 in 1947-51 to an 
average of 4.63 in 1972-76. 

The estimates of the rate of surplus value 
increased 19 percent over this period, from 
1.40 in 1947 to 1.66 in 1976, again as predic- 
ted by Marx’s theory. In terms of five-year 
averages, the rete of surplus value increased 
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15 percent, from 1.42 in 1947-51 to 1.64 in 
1972-76. 

Finally, since the increase in the composi- 
tion of capital was proportionally greater 
than the increase in the rate of surplus value, 
the rate of profit fell significantly during this 
period. The estimates of the rate of profit 
declined 15 percent, from 0.40 in 1947 to 
0.34 in 1976. In terms of five-year averages, 
the rate of profit declined 10 percent, from 
0.39 in 1947-51 to 0.35 in 1972-76. This 
decline in the rate of profit is of course 
consistent with the prediction of Marx’s the- 


ory. 
Il]. Comparison with Wolff's Estimates 


The estimates of the Marxian ratios pre- 
sented in Section II will now be compared 
with Wolffs estimates of these ratios. The 
main differences between these two sets 
of estimates is that the estimates of the 
composition of capital and the rate of sur- 
plus value have essentially opposite trends. 
Wolffs estimates of the composition of 
capital declined 8 percent over his period 
(from 5.62 in 1947 to 5.16 in 1976), while my 
estimates of the composition of capital in- 
creased 41 percent, as we have just seen. 
Both estimates are shown graphically in Fig- 
ure 1 (my estimates are shown in terms of 
five-year moving averages and both esti- 
mates are converted into index numbers to 
emphasize the secular trends).° 

Similarly, Wolffs estimates of the rate of 
surplus value declined 27 percent over this 
period (from 0.96 in 1947 to 0.75 in 1976), 
while my estimates of. the rate of surplus 
value increased 19 percent. These two esti- 
mates of the rate of surplus value are shown 
in Figure 2 (converted as above).’ 


8 Wolff's estimation methodology, unlike my method- 
ology, involves the use of input-output tables, which are 
available for the postwar U.S. economy only at irregular 
intervals of 5-10 years, so Wolffs time-series for each 
variable consists of only 6 estimates. 

° These divergent trends in the composition of capital 
and the rate of surplus value had roughly offsetting 
effects on the trend in the rate of profit, so that both 
estimates of the rate of profit show a declining trend 
(Wolff's estimates declined 20 percent compared to the 
10-15 percent decline in my estimates). 
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FIGURE 1. ESTIMATES OF THE COMPOSITION OF CAPITAL 
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FIGURE 2. ESTIMATES OF THE RATE OF SURPLUS VALUE 


These two sets of estimates of the Marxian 
ratios suggest entirely different causes of the 
decline in the rate of profit in the postwar 
U.S. economy.” As noted in the introduc- 
tion, Wolffs estimates suggest that the de- 
cline in the rate of profit was caused by a 
decline in the rate of surplus value, contrary 
to Marx’s predictions. By contrast, my 
estimates suggest that the decline in the rate 
of profit was caused by a greater increase in 
the composition of capital than in the rate of 
profit, as Marx predicted. 


10" Cause” is used here in tke sense of a proximate 
cause. An analysis of the underlying determinants of the 
composition of capital and the rate of surplus value is 
beyond the scope of this discussion. 
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These divergent trends in the composition 
of capital and the rate of surplus value are 
almost entirely explained by the different 
treatments given to Marx’s distinction be- 
tween productive capital and unproductive 
capital by Wolff and myself. This conceptual 
difference accounts for 44 percent of the 
difference in the trends of the two estimates 
of the composition of capital and for 85 
percent of the difference in the trends of the 
two estimates of the rate of surplus value.!! 

Thus the conclusion one reaches concern- 
ing the trends of the composition of capital 
and the rate of surplus value and hence 
concerning the cause of the decline in the 
Marxian rate of profit in the postwar U.S. 
economy depends almost entirely on one’s 
interpretation of Marx’s distinction between 
productive capital and unproductive cap- 
ital.!? If the distinction is taken into account, 
as I have argued it should be in an empirical 
test of Marx’s theory, then the decline in the 
rate of profit in the postwar U.S. economy 
was caused by an increase in the composi- 


‘Most of the remainder of the difference in the 
trends of the two estimates of the composition of capital 
is accounted for by the different treatments of non- 
capitalist production (see fn. 4). The other two concep- 
tual issues discussed in fn. 4 had very little effect on the 
trends of the Marxian ratios in the postwar U.S. econ- 
omy. The method used to estimate the contribution of 
each of these conceptual issues to the difference in the 
trends of my estimates and Wolff's estimates is adopted 
from Edward Denison (1960), which reconciles Deni- 
son’s estimates of inputs and output in the U.S. econ- 
omy (1950-62) with Jorgenson and Griliches’ estimates 
of these variable. 

2 Essentially the same conclusion is reached by a 
similar comparison of my estimates and Weisskopf’s 
estimates of the Marxian ratios. It was noted above (fn. 
2) that the trends in Weisskopf’s estimates are very 
close to the trends in Wolff's estimates. The differences 
between the trends of my estimates and Weisskopfs 
estimates are also due primarily to the fact that Weiss- 
kopf does not take into account Marx’s distinction 
between productive capital and unproductive capital. 
This conceptual difference accounts for 68 percent of 
the difference in the two trends of the composition of 
capital and for 65 percent of the difference in the two 
trends at the rate of surplus value. For a critique of 
Weisskopf’s estimates of the rate of a value, see 
Moseley (1985a). 
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tion of capital, not by a decline in the rate of 
surplus value. 


APPENDIX: DATA SOURCES AND METHODS 


1. Constant capital (stock): the sum of 
fixed capital and circulating capital. Fixed 
capital: the current value of buildings and 
equipment used for production activities. 
Estimates are derived from the Bureau of 
Economic Analysis (BEA) data for “net 
private nonresidential fixed capital” (current 
cost), excluding various types of buildings | 
and equipment used for circulation and su- 
pervision activities (for example, office, com- 
puting, and accounting machines; furniture 
and fixtures; commercial buildings; etc.). 
Circulating capital: the current value of in- 
ventories. Estimates are derived from NIPA 
data for “business inventories.” Detailed de- 
scription in Moseley (1985b). 

2. Variable capital (annual flow): the total 
compensation (including supplements and 
benefits) of production workers. Estimates 


‘are derived from NIPA data for “total em- 


ployee compensation” in the business sec- 
tor of the economy, excluding the compensa- 
tion of nonproduction workers. The per- 
centage of total employee compensation 
within each of the eight major industry clas- 
sifications that was paid to production 
workers is estimated using data from various 
sources, primarily the Censuses of Manufac- 
turing, Mining, and Construction, which 
provides data for the wages of “production 
workers,” and the U.S. Department of Labor, 
Bureau of Labor Statistics (BLS), Employ- 
ment and Earnings, (Establishment Survey), 
which provides data for the numbers of 
“production workers” in the manufacturing, 
mining, and construction industries and for 
the number of “nonsupervisory employees” 
in the other industries. Detailed description 
in Moseley (1985a). 

3. Surplus Value (annual flow): the dif- 
ference between new value and variable 
capital. Estimates of new value (or “value 
added”) are derived from NIPA data for the 
“net product” of the business sector, exclud- 
ing “imputations” which do not correspond 
to goods and services actually sold on the 
market (80 percent of which is the value of 
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the “housing services” of owner-occupied 
homes). Detailed description in Moseley 
(1985a). 
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The Rate of Surplus Value, the Organic Composition,and the 
General Rate of Profit in the U.S. Economy, 1947-67: 
Reply 


By EDWARD N. WOLFF* 


Fred Moseley’s paper is a very useful con- 
tribution to an important topic in Marxian 
economics, factors which affect movements 
in the rate of profit over time. Its main 
contribution is to include consideration of 
unproductive activity in the definition and 
movement of the rate of profit. The value 
added by unproductive workers is included 
as part of surplus value, whereas the stock of 
capital invested in unproductive activity is 
excluded from constant capital. Thus, the 
“Marxian” rate of profit, defined as the ratio 
of surplus value to constant capital, will be 
greater than the conventional or “capitalist” 
rate of profit. 

As shown in Moseley’s paper, the rate of 
profit RP is the ratio of the rate of surplus 
value RS to the (organic) composition of 
capital CC. RS is defined as the ratio of 
surplus value S to variable capital V and the 
organic composition of capital as the ratio of 
constant capital C to V. The issue of whether 
- to include unproductive capital and labor in 
the definition of the organic composition is a 
debatable one. The argument for its inclu- 
sion is that from the capitalist’s point of 
view, payment for unproductive labor con- 
stitutes a cost just as much as wages paid to 
productive labor. Forces of competition 
necessitate that the capitalist obtain the 
average rate of return on the capital ad- 
vanced to unproductive labor. Moreover, un- 
productive constant capital, the inputs, and 
capital stock employed in unproductive ac- 
tivity should likewise be included in the def- 
inition of the organic composition, since the 
capitalist expects the normal rate of return 
on this capital. Thus, from the point of view 


*Department of Economics, New York University, 
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of the capitalist rate of profit, the wages paid 
to unproductive labor and the expenditures 
on unproductive capital should enter cost, 
not surplus value, and thus unproductive 
wages should be included in variable capital 
and unproductive capital in constant capital. 
The argument against the inclusion of un- 
productive inputs in the calculation of the 
organic composition is that they are paid for 
out of surplus -value and thus do not, prop- 
erly speaking, constitute capital. This is 
Moseley’s position, and it is also quite 
legitimate. eS 

There are four other differences between 
Moseley’s estimates and mine. First, Mose- 
ley excludes the capital of the government 
sector from the definition of constant capital 
and the labor employed by the government 
from variable capital on the grounds that 
government activity is unproductive. Yet, the 
government sector provides many goods and 
services that are comparable to those pro- 
vided by productive private enterprises. For 
example, the government sector includes 
what are called “government enterprises,” 
which are businesses that operate in almost 
all respects like capitalist enterprises and 
whose product or services are sold directly to 
customers. Moreover, many governmental 
activities which are financed by tax dollars 
provide services directly to the public. These 
include public educational systems, local. 
water and sewerage systems, garbage collec- 
tion, fire protection, highways, and the like. 
In many cases, there are close substitutes 
provided by capitalist enterprises, such as 
garbage collection and public transit in many 
localities. 

Thus, many governmental activities are 
indistinguishable from those of the private 
sector. This suggests that government capital 
and labor be incorporated in the organic 
composition. The argument against this is 
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that there is no reason for the government to 
try to obtain the average (capitalist) rate of 
return on the capital it advances. Indeed, the 
forces of competition, which cause the rate 
of profit to be equalized in the private sector, 
do not operate in the government sector. As 
a result, it appears that both arguments have 
legitimacy and both treatments of govern- 
ment capital are acceptable.’ 

Second, Moseley uses national accounting 
categories, whereas I used input-output data 
and converted these to Marxian labor values. 
Here, too, both are legitimate approaches, 
though mine is closer to Marx’s original 
formulation. Third, I included circulating 
capital (that is, intermediate inputs in the 
input-output tables) along with fixed capital 
in my definition of constant capital, whereas 
Moseley defines constant capital as the sum 
of fixed-capital and business-held invento- 
ries. If the turnover period is a year, the two 
measures should, in principle, be identical. If 
not, Moseley’s concept is preferable. I used 
intermediate inputs in my calculation of the 
organic composition, since they were avail- 
able on a sectoral level, whereas data on 
business inventories held by sector were not. 
Fourth, Moseley includes taxes on wages as 
‘part of variable capital, whereas I included 
them in surplus value. The issues involved 
here are rather complex and devolve on the 
distribution of government expenditures and 
transfers (see Edward Wolff, 1986a) for a 
discussion of these issues. 

Accounting Framework and the Move- 
ment of the Organic Composition. It is helpful 
to illustrate the importance of some of these 
differences by presenting comparative mea- 
sures of the organic composition. The basic 
data used for the analysis are standard 
Bureau of Economic Analysis (BEA) 85 sec- 


There is a similar ambiguity in the treatment of 
nonprofit institutions. Many, such as private universi- 
ties, research institutes, and hospitals, provide services 
to individuals on a fee for service basis. In this way, 
they behave like other capitalist enterprises. Though 


nominally nonprofit, they invest and expand over time. . 


Yet, here too, there are no market forces that would 
cause the nonprofit sector to obtain the average rate of 
profit on its capital. As a result, its classification is 
ambiguous. 
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tor U.S. input-output tables and correspond- 


ing labor and capital coefficients for years 


1947, 1958, 1963, 1967, 1372, and 1976.” All 


components are in cons-ant (1958) dollars 


unless otherwise noted. [efine: 

a = Interindustry technical coefficient ma- 
trix; 

X = column vector of gross domestic out- 
put (GDO) by sector; 

L = row vector of emp-oyment by. sector: 

N=ZL, total employment in the econ- 
omy, 

l = row vector of labor coefficients, where 
l= L,/X; 

k = capital coefficient matrix of the same 
dimensionality as c, where k;; shows 
the amount of fixed capital of type i 
used per (constant) dollar of output in 
sector j. 


Then the vector of labor values A is given by 


(1) d= Iq. 


where A, is interpreted as the direct plus 
indirect labor required per (constant) dollar 
of output in sector i. 

Total constant capital C is defined as the 
labor value of the total circulating (a) and 
fixed (k) capital in the economy and thus 
given by 


(2) C=A(k+a)X. 


We can now define the economywide organic 
composition of capital @ as 


(3) O=C/N=Xkt+a)X/N, 


which show the ratio of total constant capital 
to the total labor value added per year (N).° 


*See Wolff (1986b) for a complete description of the 
sources and methods for the input-output data for years 
1947-76. 

31 prefer this definition of the organic composition of 
capital to the ratio of total constant capital C to total 
variable capital V. The latter is more properly speaking 
the “value composition.” It is a function of both the 
organic composition of capital and the rate of surplus 
value. To see this, define the rate of surplus value «€ as 
e=(N—V)/V. Then, the value composition w is given 
by & =C/V=(C/N)-(N/V) = 6/0 - £). 
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As Moseley argues and as I have argued 
previously (see Wolff, 1986a), there are two 
forms of unproductive activity. The first. con- 
sists of sectors whose output is itself unpro- 
ductive. In the classification system used 
here, this would include the trade sectors 


(sector numbers 69 and 85), finance and 


insurance (70), real estate rentals (71), busi- 
ness services (73), and a portion of govern- 
ment services (84).4 The second consists of 
unproductive activities within sectors whose 
output is productive. Thus, various clerical, 
legal, administrative, and sales workers em- 
ployed within productive sectors, as well as 
the circulating and fixed capital used in these 
activities, would be counted as unproductive 
inputs. Though it is feasible to classify em- 
ployment into productive and unproductive 


categories (see Wolff, 1986a for details), it is | 


quite difficult to classify fixed and circulat- 
ing capital into these two components. As a 
result, I will base my estimates only on a 
sectoral breakdown of capital and employ- 
ment into productive and unproductive cate- 
gories. 
_ Between 1947 and 1976, the organic com- 
position for all sectors increased only slightly, 
from 2.67 to 2.82, or by 6 percent. If only 


4See Wolff (1986a) for a discussion of the classifica- 
tion of government services into productive and unpro- 
ductive components. 
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fixed capital is included in the numerator, 
the organic composition increased from 1.54 
to 1.83, or by 19 percent over the period. 
The organic composition for the private 
economy grew by 20 percent. Finally, if we 
limit-the organic composition to the produc- 
tive sectors of the economy, then it increased 
from 2.83 to 3.59, or by 27 percent over the 
period. This last figure is still lower than 
Moseley’s estimate that the organic composi- 
tion increased by 41 percent. 
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Price: US $79.00/Dfl. 150.00 
ISBN 0-444-70298-9 


This book is about mathematical models for 
environmental and resource policy and 
management. The authors present an overview 
of the theory, methods techniques and 
experience relevant to the analysis of problems 
on the interface of society and its natural 
environment. 


Capital Income Taxation 

and Resource Allocation 

By H.-W. Sinn 

Studies in Mathematical and Managerial 
Economics, 35 


1987 xiv+414 pages 
Price: US $55.00/Dfl. 175.00 
ISBN 0-444-70208-3 


North-Holland 


In the U.S.A. and Canada: 

Elsevier Science Publishing Co. Inc., 
P.O. Box 1663, Grand Central Station, 
New York, NY 10163, U.S.A. 


This monograph investigates the intersectoral, 
international, and intertemporal allocation effects 
of alternative systems of capital income taxation 
characterized by different degrees of integration 
between corporate and personal taxation, 
depreciation rules, provisions for interest 
deductibility, and the like. The systems studied 
include those of the OECD countries as well as 
proposed systems advocatec by various authors 
and tax committees. 


Regional Labour Markets 


Analytical Contributions and 
Cross-National Comparisons 


By M.M. Fischer and P. Nijkamp 


Contributions to Economic 
Analysis, 168 


1987 xviii +500 pages | 
Price: US $100.00/Dfl. 190.00 . 
ISBN 0-444-70323-3 


The current state of spatial lasour market 
research is presented in this 300k, by 
addressing analytical issues, 3y identifying and 
evaluating current trends on urban and regional 
labour markets and by comparing the 
operations of spatial labour markets in various 
industrialised countries. The central focus of the 
volume is on a cross-national comparison of 
regional labour markets in 15 countries, based 
on a joint research effort of teams from these 
countries. 


Japanese Industrial Performance 


By K. Uno 


1987 xx+440 pages +a ciskette 
Price: US $94.75/Dfl. 180.00 
ISBN 0-444-70274-1 ` 


This analysis of the performance of Japanese 
industry covers the period 1935 to the 1980s. 
The main purposes of the work are to provide a 


' systematic analysis of the eccnomy 


disaggregated to 25 industrial: sectors and to 
explore the feasibility of large scale industry 
modelling, from the viewpoint of both the 
availability and reliability of statistical data. The 
book covers Current policy issues as well as 
historical development. 


In all othar countries: 

Elsevier Science Publishers, 

Book Order Department, 

P.O. Box 214, 

1000 AE Amsterdam, The Netherlands. 





US $ prices are valid only in the USA and Canada. In all other countries the Dutch Guilder (Di) price is definitive, 
. Customers in the Netherlands, please add 6% 8.7T.W. in New York State applicable sales tax should be added. 
All prices are subject to change without prior notice, 


NH/ECON/BK/0970 


THE ECONOMICS INSTITUTE 


Gateway to Successful 
Master’s and Doctoral Degree Studies 
in Economics, Agricultural Economics, Business and Administration 


Since its establishment in 1958 under the sponsorship of the American Economic — 
Association, the Institute has provided specialized preparatory training and orien- 
tation to over 6,000 students from over 120 countries en route to over 320 universities 
in the United States and on English-speaking countries. 


PROGRAM FEATURES 


e Six to Saree week individualized programs. 
¢ Intensive and comprehensive review or supplementary preparatory oe in: 


English, Computer Usage, Economic Theory, Mathematics, 
Statistics, Accounting, Management, Finance and Marketing. 


e Standardized test preparation (TOEFL, GRE, GMAT). 

Orientation to US. campus and community life. 

University placement assistance services. | 
e Certificate and Diploma Programs for short-term professional trainees. 


-END RESULTS for- 


Associated universities: Improved admissions pas anda source cof 
additional high-quality foreign students. 


Foreign students: Greater accessibility to U.S. universities. 
e Sponsoring organizations: Reduced total costs. 


e And for all three: Better grade performance records in ee POREDA and 
more rapid completion of degree requirements. 


ORGANIZATION 


AEA Policy and Advisory Board 

Edwin S. Mills, Princeton University, Chairman 
Lance E. Davis, California Institute of Technology : 
W. Lee Hansen, University of Wisconsin, Madison 
Joseph Havlicek, Ohio State University 
Teh-wei Hu, University of California, Berkeley 
Samuel A. Morley, Vanderbilt University 
Dwight H. Perkins, Harvard University 
S tefan H. Robock, Columbia University 


Director 
Wyn F Owen, University of Colorado 


The Economics Institute, 1030 13th Street, Boulder, Colorado, 80302, USA; 
Telephone: (303) 492-3000; Telex: 450385 ECONINST BDR 
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MACMILLAN - 
PREPARES YOUR STUDENTS FOR 
FUTURE ECONOMIC DEMANDS 


NEW IN1988 
MONEY, BANKING, 
AND FINANCIAL 
MARKETS ` 


Third Edition - 


ROBERT D. AUERBACH, E 
University of California—Riverside 
816 pages -Instructor's Resource 
Manual, Study Guide, MICROTEST, 
a computerized test generator ` 





INT RODUCTION TO ECON OMETRICS 
- 7 G. S. MADDALA, University of Florida — _ 
464 pages Solutions Manual 


ECON OMIC STATISTICS 
AND ECONOMETRICS 


Second Edition 
THAD W. MIRER, SUNY Albany 
416 pages Instructor's Manual 


INDUSTRIAL ECONOMICS 
STEPHEN MARTIN, Michigan State University 
576 pages instructor's Manual 


~ ADOPTION DEADLINE NEAR? For urgent adoption consideration only, dial toll- 
free (800) 428-3750 during our business hours 8:30 AM—4:30 PM EST (In Indiana, call 
CM 298- ea For less immediate needs, please write: 


~“ MACMILLAN PUBLISHING COMPANY ` 


.. COLLEGE DIVISION ° 866 THIRD AVENUE * NEW YORK, NY 10022... 
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For your principles course... 
New from Scott, Foresman — 


Little, Brown for 1988 a o ae 


Economics 
Second Edition 
Robert B: Ekelund, Jr., 

Auburn University 

Robert D. Tollison, 

George Mason University 


This mainstream, introductory text provides clear 


balanced, and comprehensive coverage of mod- 
ern economics. By drawing upon an array of 


interesting applications and important policy- 


issues, the text puts economic theory in terms 


your students will understand and appreciate. | 


New to the Second Edition: 

e New Chapter 33, “Fiscal Policy, Taxation, and 
the Debt,” has been added to the macro 
section l 

e Chapter 19, “The Microeconomics of Taxation,” 
has been greatly expanded to include new ` 
material on the 1986 tax reform’ 

e The macro section has a more fully integrated 
aggregate supply/aggregate demand model 
and offers earlier treatment of monetary theory 

e Available Now, in single-volume and split edi- 
tions, with complete supplement package 


-Introductory 


Economics - 
Marilu McCarty, 
Georgia Institute of Technology 


e Economics Tool- Kit; an integrative computer 
software package, Comes with each copy 
of. this text at-no extra cost; various text: 
‘passages and problem sections are keyed 
to the software — 

e Unique macro chapter on the role of financial 
intermediation, including financial futures 

e Strong public policy flavor (e.g., in health eco- 
nomics) and applications-oriented presen- 
tation in non-technical manner. 

e Available Now, in single-volume and split edi- 
tions, with complete supplement program 
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Principles of 


Economics 


Third Edition 
Roy. J..Ruffin / Paul R. Gregory 
University of Houston — 


e New open economy theme throughout the © 
macro section 

e New Keynesian work on expectations, as 
well as Neoclassical updates | 

e Integration of multiyear contracting; layoff 
unemployment, and contract markets as. 
sources of inflexibility 

e 150 new boxed examples (e.g., Citibank write- 
off of Third World bad loans, search meth- ` 
ods, role of overlapping contracts, banking: 
concentration in Canada, taxing real estate 
interest rates, etc.) 

e Still the only basic text with a chapter on 
information economics—updated with new 
applications ` 

e Acclaimed by students as easy to read and 
to study; praised by instructors as the 


superb blend of new research and traditional: 


topic coverage 

e Available Now, in single volume and split 
editions, with complete supplement 
package, including new software program 
for the IBM PC 


E 


-Economics 
Principles of Political 
Economy 
Third Edition 
Daniel R. Fusfeld, 


The University of Michigan 
e An extensive update of the only text to offer 
a systematic introduction to economics 
with a historical, institutionalist orientation 


_- © New early chapter on the international 


economy 

e Updated coverage. of recent antitrust policies; 
problems with the “Deficit. Twins”; latest 
studies of incorne/wealth distribution; the 
tax reform of 1986- ` 

e Available Now. 864 pages, hardbound, with 
complete supplement program - 


_ For further information write Meredith Hellestrae, Department samt 


1900 East Lake Avenue Glenview, Ilinois 60025 


Scott, Foresman / Little, Brown College Division 
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New and Noteworth y 


FISCAL POLICIES AND THE WORLD ECONOMY 


An Intertemporal Approach 

Jacob A. Frenkel and Assaf Razin 

Frenkel and Razin analyze the consequences of both the budget deficit 
and the trade deficit on the world economy within a sound theoretical 
framework that uses the modern intertemporal approach and is unique | 
in'its ability to analyze the domestic and international repercussions of 
changes in fiscal policies: 

$24. 00 


Recipient of the Na ional Science Foundation W. n Prize 


UNDERSTANDING UNEMPLOYMENT 


_ Lawrence H. Summers _ 

Lawrence Summers explores new theories of joblessness that could 
eventually explain why unemployment remains high despite relatively 
healthy economic growth. He provides the sound empirical base that is - 
essential to the design of effective policies for Comon this pressing 
social problem. 
$22.50 


DOMESTIC AND INTERNATIONAL BANKING 


Mervyn K. Lewis and Kevin T. Davis 

Lewis and Davis investigate the theory and practice of domestic and 
international banking and finance. They provide general background 
on payments systems, Eurocurrency markets, bank safety, and 
depositor protection, and also trace parallels between operations of , 
banks and other financial institutions, particularly i insurance companies. 
$25.00 & 


PRIVATE ANTITRUST LITIGATION 


New Evidence, New Learning 

edited by Lawrence J. White 

"Is private antitrust litigation out of control, encouraging frivolous suits 
and deterring companies from pursuing innovative manufacturing, 
organization, and distributional techniques? Or is it a fair and useful 
system, particularly during periods when government antitrust 
enforcement is lax and pro-business? Using a unique collection of data 
on more than 2,350 antitrust cases filed in five districis between 1973 
and 1983, prominent scholars analyze the key i issues involved in reform 
proposals. 

$40.00 


The MIT Press 


55 Haywaid Street, Cambridge, MA 02142 





i l 
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Now in Paperback 
_THE ECONOMICS OF REGULA TION 


~ Principles and Institutions 

Alfred E. Kahn i 

The first Comprehensive integration of the economic theory and 
institutional practice of economic regulation. With a lengthy new ` ` 
introduction, this edition of The Economics of Regulation clearly remains 
- the standard work in the field, a starting point and reference tool for 
anyone working in regulation. 

$25.00 paper ($45.00 cloth) 


LIVES OF THE LAUREATES 


Seven Nobe! Economists | 

edited by William Breit and Roger W. Saca 

A condensed and personalized history of modern economic thought, 
with some of the most j ii and important contributors to that 
history as guides. 

$6.95 paper ($13.95 cloth) 


THE INVISIBLE LINK 


Japan's Sogo Shosha and the Organization of Trade 

M. Y. Yoshino and Thomas B. Lifson 

"For foreigners wanting to know what makes the point men in Japan' S 
external trade tick, this is a valuable book." — Business Week — 

$9.95 paper ($22.50 cloth) | 


JAPAN'S RESHAPING OF AMERICAN LABOR LAW 
William B. Gould IV 

"The first major contribution on comparative aspects of Japanese and 
American labor practices outside of the legal and trade literature, the 
book goes a long way toward sorting out some of the answers to the 
question, ‘How do they do it?’ as well as that question's inevitable 
follow-up: ‘What can we (or should we) learn from them?" — Jennifer 





. °- Friesen, Michigan Law Review 


$9.95 paper ($24.95 cloth) 


| 1 = ri = so Publi hers O standing B i 
Busi ndE S 
SUPERFAIRNESS 


Applications and Theory: 
William J. Baumol 
With his characteristic acuteness and lucidity, William Baumol tackles the 
problem of equity considerations in welfare economics by applying the 
novel "superfairness" criterion to the distribution of resources, product, 
income, and wealth that arises from economic cece. 

$12. 50 paper ($22. 00" een). i D 
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Money, Interest, and Banking 
in Economic Development 


Maxwell J. Fry 


Combining theory, empirical evidence, institutional description, and policy analysis, 
Maxwell Fry reviews and evaluates the role of monetary economics in developing 
economies. 


"Fry’s book will nke a big impact on our profession —not only for ee ae use but 
as a major contribution to research in the area of development finance?’ 
— Ronald I. McKinnon, Stanford University 


The Johns Hopkins Studies in Development 
Vernon W. Ruttan and T. Paul Schultz, Consulting Editors 


$37.50 hardcover - $14.95 paperback - 


Working but Poor 


America’s Contradiction l , 


Sar A. Levitan and Isaac Shapiro 


The American ethos equates work with material progress, but nine million Americans 
labor in poverty. Working but Poor —the first book in more than a decade to focus on this 
frequently overlooked segment of the poor population — profiles the working poor, 
evaluates government efforts in their aid, and calls for a series of reforms to reverse the 
recent sharp increase in:their number. . 


$22.50 hardcover $7.95 paperback 


Published for the World Bank — 


Cost Analysis in Education © 
A Tool for Policy and Planning 


Philip H. Coombs and Jacques Hallak 


This book presents a practical approach to measuring and estimating educational costs and 
to using that information to make the best possible use of scarce resources. Although not 
a panacea for the financial crisis currently facing education systems throughout the world, 
creative cost analysis is a powerful and indispensable tool for educational policy makers, 
planners, and managers. 


EDI Series in Economic Development 
$14.50 hardcover 


701 West 40th Street, Suto 275, Battumore, Maryland 21211 


W THE JOHNS HOPKINS UNIVERSITY PRESS 
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American Economic Association 
Summer Minority Program 


at Temple University 


June 1, 1988-July 27, 1988 


A New Economics Program with 
Exciting Features 


An Attractive Stipend—plus Books, 
Room, Board, Tuition and Travel are 


Available to Qualified Students. 


For More Information Contact: 


DEPARTMENT OF ECONOMICS 
RITTER HALL ANNEX 

TEMPLE UNIVERSITY 
PHILADELPHIA, PA 19122 


(215-787-8887) 
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AMERICAN ECONOMIC ASSOCIATION 
1988 ANNUAL MEMBERSHIP RATES 


Membership includes: 


—a subscription to The American Economic Review (quarterly) plus Papers and Proceed- 
ings, the Journal of Economic Literature (quarterly) and the Journal of Economic Perspec- 


tives (quarterly). 
@ Regular members with annual in- Student status must be certified by 
comes of $30,000 orless.......... $38.50 your major professor or school 
l , FOS SUSE a ra a eE a $19.25 
@ Regular members with annual irn- l 
comes above $30,000 but no more @ in Countries other than the U.S.A., 
than $40,000 <i2.4 sci kee see acute $46.20 Add $16.00 tc cover postage. 
@ Regular members with annual in- @ Family members (persons living at 
comes above $40,000 ............ $53.90 |. the same add-ess as a regular mem- 
ber, additional memberships without 
@ Junior members (available to regis- subscription to the publications of 
tered students for three years only). the Associaticn) ................. $7.70 
Please enter my subscription for the following period: 
O Jan.-Dec. D April-March O July-June O Oct:-Sept. 
-First Name and Initial Last Name Suffix 


Address Line 1 


LIST FIELDS WITH WHICH 
YOU CURRENTLY IDENTIFY. 
SELECT FIELD CODE FROM JEL, 


x - “Classification System 
Address Line 2 , : for Books?” - 


City 


State or Country Zip/Postal Code 


MAJOR FIELDS (TWO ONLY) 





Please type or print information above. Please pay with a check or money order payable 
in United States Dollars. Canadian and foreign payments must be in the form of a draft 
or check drawn on a United States bank payable in United States Dollars. Please note: 


it is the policy of the Association, not to refund membership payments. 
Endorsed by (AEA member) 
Below for Junior Members Only 


| certify that the person named above is enrolled as a student at 


Authorized Signature 
PLEASE SEND WITH PAYMENT TO: 


AMERICAN ECONOMIC ASSOCIATION 
1313 21ST AVENUE SOUTH, SUITE 809 
NASHVILLE, TENNESSEE 37212-2786 

U.S.A. 
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CO MD eKenzie - 


“ECONOMICS | 


BENEFIT | 
FROM | 
THE EXPERIENCE. 


. Economics 


Richard McKenzie, Clemson University 
Complete Hardcover Edition: 847 pages 
Macroeconomics: paperback » 477 pages 
Microeconomics: paperback + 569 pages 
‘Study Guide + MicroStudy: Computerized. 
Study Guide « Instructor’s Manual 
Test Bank « MicroTest: Computerized 

_ Test Bank « Call-in Test Service 
GPA: Grade Performance Analyzer 
Transparencies » Computer Graphics 
Package + 1986 | 


Combining experience in national | 
policy-making and in teaching, Richard 

_ McKenzie offers a textbock that presents 

` economic principles in terms everyone can: 
understand. 

Boxed ‘‘Perspectives on Economics” — 

many written by specialists especially for 
this text—focus on today’s critical issues. 





For adoption consideration, request an 
examination package from your regional 
. Houghton Mifflin office. 


X Houghton Mifflin- i 


13400 Midway Rd., Dallas, TX 75244-5165 

1900 S. Batavia Ave., Geneva, IL 60134 

925 E. Meadow Dr., Palo Alto, CA 94303 

University Sq., 101 Campus Dr., 
Princeton, NJ 08540 - 
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7 S SB ë oO N MUM EEEN COS 


HBJ 
COMMUNIQUE 
h h h 


ABSOLUTE Many Principles of Economics textbooks clamor for your 


ADVANTAGE for attention-and favor at this time of year. Yet only one book 
your students. 


clearly stands out from “the pack’ this spring. That book is 


ECONOMICS 


Principles and Policy _ 
Fourth Edition 


WILLIAM J. BAUMOL anc ALAN S. BLINDER 


Hardcover. 928 pages. Also available in two-volume 
paperback format. Complete ancillary package available. 


ECONOMICS: Principles and Policy has been set- 
ting new standards for instructional excellence through 
three editions with coverage focused on critical economic 
ideas of lasting significance, an approach that transcends 
the encyclopedia style of books that preceded it. From the 
First Edition, the text has employed aggregate supply/ 
aggregate demand analysis to provide students with a 
much clearer explanation of today’s complex economic sit- 
uation. Now the just-published Fourth Edition expands 
upon these many outstanding fectures in a new, thor- 
oughly updated and carefully revised presentation that 
places expanded emphasis on the world economy and 
America’s place in it. This new world economic emphasis 
is reflected in extensive revision znd restructuring of 
topics, not simply cosmetic “window dressing.” 

Beyond the new emphasis o2 the world economy, a 
variety of other key changes hav2 been made in the Fourth 
Edition: 

e revised discussion of elasticity to reduce technicalities 

e clarified discussion distinguishing scale economics from 
declining average cost 

e fuller discussion of the differences among short and long 
runs and fixed and sunk costs 

e new discussion of corporate takeovers 


You probably have an examination copy of the 
Fourth Edition of Baumol & Blinder already. If you 
do not, call our Chicago Sales Office (312-647-8822) 
or your HBJ Representative and a copy will be 
RUSHED to you. 





HARCOURT BRACE JOVANOVICH,, Irc. 
College Sales Office 
7555 Caldwell Avenue 


Chicago, IL 60648 
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_ AEA sponsored 
Group Life Insurance 
- for you and your family— 
at attractive rates! _ 


| The AEA Group Life Insurance Plan can help provide 
valuable supplementary protection—at attractive rates—for 
eligible members and their dependents. 

Because AEA participates in a large Insurance Trust 
which includes other scientific and technical organizations, the 
low cost may be even further reduced by premium credits. In 
the past nine years, insured members received credits on 
their April 1 semiannual payment notices averaging 40% 
of their annual premium contributions. (These credits are based 
on the amount paid during the previous policy year ending 
september 30.) Of course future premium credits, and their 
amounts, cannot be promised or guaranteed. | 

Now may be a good time for you to re-evaluate your 
present coverage and look into AEA Life Insurance. Just fill out 
and return the coupon for more details at no obligation. 


Administrator, AEA Group Insurance Program 

1255 23rd Street, N.W. 

Washington, D.C. 20037 

Please send me more information about the AEA Life Insurance Plan. 


NaO l a tt US 











ye ee ee ee ee es eS as aas a a A 
ee A 


Or—cail today Toll-Free 800-424-9883 
(Washington, DC area, call 296-8030) _ 
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_ 0-88730-241-6 


New in April 





The American Enterprise Institute Trade in Services Series 


Claude E. Barfield, Series Corea 


When Countries Talk 
International Trade in 
Telecommunications. Services 
Jonathan David Aronson and. 
Peter F. Cowhey 


0-88730-284-X 368 pages . . $29.95 


International Trade in. Services 


Geza Feketekuty 
$26.95 


Deregulation and Globalization 
Liberalizing International Trade in 


240 pages 


- Áir Services 


Daniel M. Kasper 


0-88730-233-5 120 pages | $26.95 


James R. Lee and David Walters. 


0-88730-235-1  160pages $29.95 


Also of Interest 


- 0-88730-240-8 


| ' International Trade in 


Business Services 

Accounting, Advertising, Law, and 
Management Consulting © 
Thierry J. Noyelle and Anna B. Dutka 
0-88730-237-8 184 pages - $26. 95 


' Global Competition i in Financial 
Overview and Blueprint for A 


Services | 
Market. Structure, Protection, and 
Trade Liberalization 
Ingo Walter . o, 
0-88730-234-3 328 pages $29.95 


International Trade in Ocean 
Shipping Services 
The United States and the. World 


International Trade in Construction, > b@¥"e2ce J. White . 


Design, and Engineering Services ~ 


0-88730-238-6 144 pages | $26, 95 


‘International Trade i in Films : and 


Television Programs 
Steven S. Wildman and Stephen E. Siwek | 
224 pages, . $29.95 


International Collaborative Ventures i in U.S. AANA 


David C. Mowery, editor 
0-88730-221-1 


464. pages 


$34.95 


— es oe ee Special limited-time offer. Order. all eight = sma .sui == == on am 


books in the series before. April 30, 1988 
and receive a 20% discount. 


YES! Please sad me: 


___ Telecommunications een re $29, 95 


____ Overview/6612832 $26.95 
—___ Air Services/6612584 $26.95 


___— Construction, Design, and Tor aai $29.95 


— Business Services/6612352 $26 
___ Financial Services/6612394 $29. "08 
—— Ocean Shipping Services/6612428 $26.95 


____ Films and Television Programs/6612436 $29.95 
——. International Collaborative Veatures's612022 $34. 95 


O Payment enclosed O Bil me ` 
Charge my JMC O VISA 0 AMX 


Card no. — ~ Ep date 
Signature . 
Send to: 





-BALUNGER 


PUBLISHING See 


Harper & Row 
Order Department ` 
2350 Virginia Avenue, facie MD 21740 


(800) 638-3030 ° 


My state sales tax $ 

"Subtract 20% if ordering series 
Postage and handling $2.75/order $ 
*Prepaid orders are postage free! 
TOTAL $ 


Prices subject to change. All orders subject to credit approval. US. funds ay Ifyou arder by pronn tell the operator your order code iz AAER388 


Please mention THE American Economic Review When Writing to: Advertisers 


xxiv 





Timely Economic Analyses 


from 
NEW TEXT 
The U.S. Economy Demystified 7 
Revised Edition i 






Albert T. Sommers, The Conference Board with |; 
Lucie R. Blau k 


A lucid explanation of our complex economic system. 
It builds a framework within which to insert new 7 
information and sense the probable range of future ‘\\“ A WEY E | 
developments. . 


1988 0-669-17385-1 192pages $13.95 (paper) iga 
0-669-17383-5 $19.95 (cloth) er 
= f ‘cabs 
| a Rye 
Public Sector Labor Relations E Cann 
Analysis and Readings Bo at cae 


David Lewin, Columbia University, Peter Feuille, 
University of Illinois, Thomas A. Kochan, 
Massachusetts Institute of Technology, and John 
Thomas Delaney, Columbia University, editors. 


This important book analyzes the key issues of 
public-sector bargaining. It also takes an interesting 


Clearing the Air aN 
Perspectives on Environmental Tobacco Smoke 


look ahead to the problems that will confront policy Robert D. Tallison, George Mason University 
o ne inthe Arp a Environmental tobacco smoke (ETS) stimulates 
: pages $19.95 (paper, many complex issues for debate and analysis, 

0-669-17125-5 $45.00 (cloth) including economic incentives and the appropriate 

| public policy toward ETS. This unique volume 
NEW TEXT l presents the ETS issue from several perspectives 
Collective Bargaining in American Industry ranging from health science tc economic. 
Contemporary Perspectives and Future Directions. 1988 0-669-18007-6 160 pages $27.50 (cloth) 
David B. Lipsky, Comell University, and ; 
Clifford B. Donn, LeMoyne College, editors Smoking and the State 
A dynamic look at a cross-section of American Social Costs, Rent Seeking, and Public Policy 
employers and employees caught in a swiftly- Robert D. Tollison and Richard E. Wagner, 
changing economic system. George Mason University 
0.660-12504.6 $37.00 (aa Be mee [Pa Smoking: who pays for its costs? After careful 


analysis, the authors conclude that there is no basis 

for the claim that the economic costs of smoking are — 

imposed upon nonsmokers, or that smokers impose 
DG Heath uncompensated costs on nonsmokers from the 





k possible consequences of environomental tobacco 
smoke. Their findings are a significant contribution 

mr eldi ava to the ongoing smoking controversy. 

pene stone MA 021 m 1988 0-669-17100-X .144 pages $25.00 (cloth) 


or call toll free: 1-800-235-3565 
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Cases in Financial Management 

Third Edition 

Jerry A. Viscione and George A. Aragon 
Both of Boston College 


About 576 pages « hardcover « Instructor’s 
Manual « Just published 


The revised Viscione/Aragon text presents 
a wide range of cases that exemplifies the 
theories, policies, and techniques of 
modern business finance. The authors 
examine all sizes and types of firms, 
including nonprofit organizations. The 
cases are written at three different 
levels—from single solution to open- 
ended—making the text perfect for the 
first course in case analysis. Helpful notes 
on how to prepare a case are also pro- 
vided. The Instructor’s Manual provides 
complete solutions to all case questions. 


Essentials of Business Statistics 
Second Edition 


Wayne W. Daniel 
Georgia State University 


426 pages « hardcover + Study Guide « In- 
structor’s Resource Manual with Tests 
Solutions Manual » MicroTest: Computer- 
ized Test Bank « Call-in Test Service 
GPA: Grade Performance Analyzer 
STAT +: Statistical Software Package 
DATA +: Computerized Data Base to 
accompany STAT + « Just published 


Daniel’s comprehensive text is designed 
specifically to meet the demands of the 
one-term business statistics course. The . 
new edition has been completely revised 
based on recommendations from statistics 
instructors nationwide. As a result, the 
text presents all of the commonly taught 
statistical topics. Worked-out examples 
and review questions immediately rein- 
- force presentation of new concepts and 
also appear at ends of chapters. 
The text and accompanying ancillary 

package encourage and facilitate computer 
use by incorporating many data sets, and 
by providing exercises specifically designed 
for computer use. Now accompanying this 
edition, and free to adopters, is STAT + 
statistical software for the IBM® PC. 
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Houghton Mifflin 





Business Statistics: 

Basic Concepts and Methodology 
Fourth Edition 

Wayne W. Daniel and James C. Terrell 
Both of Georgia State University 

753 pages » hardcover - 1986 
Complete ancillary package 


Comparative Economic Systems 
Second Edition 

Paul R. Gregory 

University of Houston, College Park 
Robert C. Stuart, Rutgers— 

The State University of New Jersey 
575 pages » hardcover « Instructor’s 
Manual with Test Items + 1985 — 
Gregory and Stuart’s Second Edition 
offers full, balanced treatment of the 
theories of capitalism and socialism, - 
illuminated with major case studies of 
systems in the United States, the Soviet 
Union, and Yugoslavia. 


Domestic Transportation: 
Practice, Theory, and Policy 
Fifth Edition 


Roy J. Sampson, University of Oregon 


_ Martin T. Farris and David L. Shrock 


Both of Arizona State University 


640 pages « hardcover « Instructor’s 
Manual « 1985 


A best seller in the field, Domestic Trans- 
portation integrates application with 
theory and policy, and is therefore suitable 
for both business administration and 
economics students. 


For adoption consideration, request examination 
copies from your regional Houghton Mifflin Morne: 


3, Houghton Mifflin - 


13400 Midway Rd., Dallas, TX 75244-5165 
1900 S. Batavia Ave., Geneva, IL 60134 . 
925 E. Meadow Dr., Palo Alto, CA 94303 
101 Campus Dr., Princeton, NJ 08540 
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Announcing a New Journal: 


INTERNATIONAL ECONOMIC. JOURNAL 








VOLUME 1 | WINTER 1987 NUMBER 4 
Unemployment in Developing Countries: Economist’s Models in Light 

of Evidence from Sri Lanka > Paul Glewwe 
Hamiltonian Approaches to the Analysis of External Debt E Changhee Chae 
Effects of Rising Price of Gold on the LDC’s Demand for i 

International Reserves i Mohsen Bahmani-Oskooee 
Power Structure and Rent Competition a Yoo Soo Hong 
Tax Policy and Corporate Financial Structure in Korea ; , Kwang Choi 
The Intertemporal Substitution Hypothesis: A Quantitative Reassessment = Jisoon Lee 


Optimal Policy Intervention to Reduce Import Dependence 
R. S. Nettle, M. Britten-J ones and K. Anderson 





International Economic Journal is published quarterly in English by the Korea International Economic 
Association. The personal subscription price of a volume (which includes postage) +s $30.00 per year. The 
institutional subscription price is $40.00 per year. Cheques should be made payable to the International 
Economic Journal and sent directly to the Managing Editor. 

MANUSCRIPTS SUBMITTED in Asia for publication should be sent to the Managing Editor, Professor 
Wontack Hong, Department of International Economics, College of Social Sciences, Seoul University, Seoul 
151, Korea. Manuscripts from countries outside Asia should be sent to the Co-Editor, Professor Young Chin 
Kim, Department of Economics, Northern Illinois University, DeKalb, Illinois 60115, U.S.A. 





ie! 


ECONOMETRIC SOFTWARE FROM TSP INTL 


Now available for PCs and mainframe computers 


TSP Version 4.1: with Probit, Logit, Tobit, sample selection, general 
maximum likelihood estimation, and robust standard errors for all 
procedures. A complete programming language for econometricians and 
data analysts in use at over 1000 sites worldwide, it includes regression, 
nonlinear simultaneous equation estimation, time series models, and many 


other features. 

The PC version is interactive and identical to the mainfrane version. 
Databanks and the saving and restoring of workspaces are now supported. 
PC TSP requires 512K RAM, a math re (8087 or 80287), hard disk 
recommended. 


For mainframes only 


RATS Version 2.0: identical to the popular PC version. We are the 
authorized distributor of the mainframe version. 


For more info, write or call (415) 326-1927 
TSP international * PO Box 61015 « Palo Alto, CA an AER Sarees 
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DRYDENOMICS- 


Revised for 1988! 


ECONOMICS, 5/E 


Edwin G. Dolan, George Mason University, ane David E Lindsey, 
Federal Reserve System . .. : 


MACROECONOMICS, 5/E 
Edwin G. Dolan, George Mason University, and David E. lindsey 
Federal Reserve Sysiem — .. 


MICROECONOMICS, 5/E 
Edwin G. Dolan, George Mason University 


The new edition of this popular principles of economics text successfully combines 
the most current information on theory and policy Issues with the traditional core top- 
ics of economics. Features: new one-model option for teaching macro theory using 
ASJAD as the core model ¢ greater emphasis on cases within chapters » integrated 
coverage of international economics * new perspectives in microeconomics focus 
on public choice theory, entrepreneurship, and information. 


The full text is also available in two separate macro and micro paperbacks, each 


. with Its own extensive. ancillary Package: 


New! 


MONEY, BANKING AND MONETARY POLICY 


Colin D. Campbell, Dartmouth College, Rosemary G. Campbell, 
and Edwin G. Dolan, George Mason University 


Up-to-date coverage of banking, the Federal Reserve System and its policy with em- 
phasis on recent developments and frends’ in the field. 


Revised! 
THE PRICE SYSTEM AND RESOURCE 
ALLOCATION, 10/E : 


Ross D, Eckert, Claremont McKenna College, and 
Richard H. Leftwich, Leftwich Associates 


This classic text continues to link modern microeconomic theory to real ee appli- 
experien based on actual world events that are of interest to students and within thelr 
Sper ence. 


New! 


COMPARATIVE ECONOMIC SYSTEMS 
H. Stephen Gardner, Baylor University 


À survey ofthe operation and performance of the economic ee ina wide range 
of capitalist, socialist, and developihg countries. Special attention is paid to the: 
problems involved in making international statistical comparisons. 
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Revised! 
MONEY AND BANKING: A MARKET-ORIENTED 


APPROACH, 3/E 
Ivan C. Johnson and Wiliam W. Roberts, 
both of California State University—Northridge 


Depicts the forces that continually operate in financial markets and shows how finan- 
cial institutions influence resource allocation in the aggregate economy. 


Revised! 


AMERICAN ECONOMIC HISTORY, 2/E- 
Robert C. Puth, University of New Hampshire 


Chronicles the impressive growth of the economy from the 47th century to the present 
and analyzes why it developed the way it did. 


New! 


THE WORLD ECONOMY: TRADE AND FINANCE 
Beth V. Yarbrough and Robert M. Yarbrough, 
both of Amherst College 


integrates modern theoretical developments with recent world events and current 
policy debates. Goes beyond the usual Keynesian model to analyze price and out- 
put effects within an aggregate real demand/aggregate real supply framework. 


The Best of 1987: 
PUBLIC FINANCE: A CONTEMPORARY 


APPLICATION OF THEORY TO POLICY, 2/E, 
Tax-Update Edition 
David N. Hyman, North Carolina State University 


INTERMEDIATE MICROECONOMICS AND 
ITS APPLICATION, 4/E 
Walter Nicholson, Amherst College 


MANAGERIAL ECONOMICS, 5/E 


James L Pappas, SAVER -of South Florida, and Mark Hirschey, 
Rice University 


GOD THE DRYDEN PRESS 


4414 Fifth Avenue, New York, NY 10003 
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Do the books 
your students 


mM, AA carry to class - 


have what get need.. 
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Give your students an. 
education they'll carry | 
into their professional lives with hanes out- 
standing Harper & Row € economics texts. 


New for: 1988 | 
Miller Allen 





Economics Today, le Managerial 
Economics 

Lipsey! Steiner! 

Purvis => Hamermesh/ Rees 

Economics, 8/e  : = =TheEconomicsof 

Now available in Work and Pay; 4/e 


separate micro and 
macro volumes 


Markusen/Melvin 


Justice/Burton The Theory of 
Economics Ha Trade 


An Introduction 7 


Stop by our booth to see how Harper &-Row texts can 
give your students a lasting education, or call 1-800-223- 4190. 


EE Harper & Row 
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QUALITY 


AND INTERMEDIATE MICROECON OMICS 
SELECTION, | ROBERT W CLOWER 

AVAILABLE | PHILIP E. GRAVES 

FROM HB J ROBERT L. SEXTON 


Hardcover, 544 pages, 1988: 


Links microeconomics and: ‘macroeconomics, emphasizing - 
the verbal and intuitive presentation of topics. 


THE EVOLUTION OF ECONOMIC > 

THOUGHT | 

Fourth Edition 

JACOB OSER 

| STANLEY L. BRUE 
Hardcover, 544 pages, 1988- 


Revised and completely updated edition of a textbook mes 
for its clarity, scholarship, and balance. 


exer! LABOR AND THE ECONOMY 
WIDMIE] Second Edition. 
OOo a) HOWARD M. WACHTEL . - 
panne) Hardcover, 544 pages, 1988 | : 
A thorough updating of this comprehensive abak. 
integrating theory and institutions in the context of policy | . 
debates. 


MACROECONOMICS 
An Introduction to Advanced Methods 

WILLIAM M. SCARTH 

Hardcover, 288 pages, 1988 

MONT TEC n] A concise, modern, ‘new textbook that makes theoretical and 
mathematical debates comprehensible within an unbiased, 
thorough, research-oriented presentation. 


wn 









HIR HARCOURT BRACE JOVANOVICH, Inc. 
‘College Sales Office 
7555 Caldwell Avenue, Chicago, IL 60648 
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BLACKWELL 


The Limits to Rational Expectations 


HASHEM PESARAN 


This is a critical assessment of the rational expectations hypothesis from theoretical as 
well as empirical perspectives. Covering a broad range of topics in the literature, it 
brings together in one place for the first time the diverse econometric contributions. 
recently made in the areas of identification, estimation, and hypothesis testing ina 
wide ep E of rational expectations models. Ea 

336 pages, $39.95 (0631 14036 0) | 


_AUnified Theory of Estimation & Inference 


for Nonlinear Dynamic Models . 


A. RONALD GALLANT and HALBERT WHITE 


Building on the great advances that have been made by statisticians and 
econometricians in the last forty years, this study presents the first unified theory of 
estimation and inference applicable to a wide variety of econometric estimators of the 
parameters of time-dependant heterogenous economic phenomena. 

164 pages, $34. 95 (0631 15765 4) 


Production and Decision Theory under 


Uncertainty 


KARL AIGINGER 


This book contrasts theoretical models dealing with aptimal decisions of firms under ` 
uncertainty with the empirical behaviour of firms in industrialized countries during the 
seventies and eighties. The analysis focuses particularly on the question of whether | 

. firms will produce and invest more, the same, or less under conditions of uncertainty. 
Series: Uncertainty & Expectations in Economics a : 

256 pages, $49. 95 (0 631 14792. 6) 


Modelling" Trade ii Trade Policy 
JAN I. HAALAND and VICTOR D. NORMAN 


An important collection of essays covering an issue of crucial conical interest to a wide 
range of economists: trade, and the international trading relations between countries 
and economic groupings. The papers were originally ene at the International 
Trade Conference held in Bergen in May 1986. 

Series: Scandanavian Journal of Economics 

180 pages, paperback $22.50 (0631 15943 6) 


Suite 1503, 432 Park Avenue South, New York NY 10016.. 


Basil Blackwell : 
108 Cowley Road, Oxford OX4 1JF 
Toll-free ordering: 1-800-638-3030 (USA) 


Ne 
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New Boos m ECONOMICS “OL fo 


FROM 
GREENWOOD PRESS, PRAEGER PUBLISHERS, AND QUORUM BOOKS 


SOCIOECONOMIC ASPECTS OF RENEWABLE ENERGY TECHNOLOGIES 
Edited by Ramesh Bhatia and Armand Pereira in collaboration with Madhura Swaminathan 
This book addresses oversights in the current literature on energy programs in the developing countries by 
focusing on renewable energy technologies and topics. Among the subjects covered are ethanol production, 
renewable energy technologies for irrigation, and micro-economic evaluation of renewable energy programs. 
March 1988. ISBN 0-275-92851-9. $46.00 est. l 
SUPPLY-SIDE PORTFOLIO STRATEGIES 
Edited by Victor A. Canto and Arthur B. Laffer 
Written by the internationally recognized originator of the “Laffer Curve” and other leading supply-side 
strategists, this book highlights the significance of incentive economics and its investment applications in 
today’s volatile and uncertain economic climate. 
February 1988. ISBN 0-89930-286-6. $35.00 
THE MAKING OF UNITED STATES INTERNATIONAL ECONOMIC POLICY 
Principles, Problems, and Proposals for Reform. Third Edition. 
by Stephen D. Cohen 
A revised and updated edition of the definitive study of how U.S. international economic policy is formulated 
and how the decision-making process functions. Major changes from previous editions include a fuller develop- 
ment of the definition of international economic policy and of the ideology underlying American policy in that 
arena; an analysis of the impact of private sector lobbying on public policy; and a description and analysis of the 
Reagan administration's international economic policies. 
February 1988. ISBN 0-275-92334-7. $45.00 (hardbound) ISBN 0-275 ae 8. $17.95 {paperback} 
REFEREED AND NONREFEREED ECONOMIC JOURNALS 
A Guide for Publishing Opportunities 
. Compiled by A. Carolyn Miller and Victoria A. Punsalan with the assistance of Kenneth G. Rohm 
This directory is designed to aid prospective authors seeking publication opportunities in economic journals. 
In addition to providing manuscript submission information for over two hundred academic and professional 
economic journals accepting manuscripts in English, it includes specific information on reviewing practices 
and clearly identifies refereed and nonrefereed journals. 
January 1988. ISBN 0-313-258570. $39.95 
_ PROPERTY, POWER, AND PUBLIC CHOICE 
An Inquiry Into Law and Economics. Second Edition. 
by A. Allan Schmid 
A revised and updated edition of a work hailed by 7he Journal of Economic Education as “a benchmark book 
that provides the reader with a solid base of what constitutes the subject matter of law and economics.” 
1987. ISBN 0-275-92797-0. $49.95 (hardbound) ISBN 0-275-92828-4. $23.95 (paperback) 
THREATS OF QUOTAS IN INTERNATIONAL TRADE 
Their Effect on the Exporting Country - 
by Gerard Lawrence Stockhausen 
This volume provides five case studies of threats and protection in particular industries as a basis for discussion 
of the political economy of quota threats. 
March 1988. ISBN 0-313-25785-X. $37.95 
STALEMATE 
Political Economic Origins of Supply-Side Policy. 
by Howard A. Winant | i 
Winant examines the politics of economic policy formation in the postwar United States. He critically reinterprets 
political sociological approaches to the contemporary state/economy relationship, compares mainstream and 
radical accounts of the policy making process, and proposes a synthesis between pluralist, elite, and class-based 
approaches. = 

January 1988. ISBN O- 275-92706-3. $39.95 K ` 
: u Greenwood Press/ Praeger Publishers/Quorum Books 

= Divisions and Imprints of Greenwood Press, Inc. . Q 
88 Post Road West, PO. Box 5007, Westport, Conn. 06881 (203) 226-3571 
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— New from 
Cambridge University Press 


Politics, Work, and Daily Life i in the USSR. . 

A Survey of Former Citizens 

James R. Millar, Editor l 

“Professor Millar and his colleagues have rendered the field of Soviet studies a signal service by 
systematically investigating the attitudes, values, and life histories of a large sample of ‘Third 
Wave’ emigres. Their findings help to clarify some of the most hotly disputed analytical issues in 
the field. All of the contributions to this volume will repay careful reading and some of them will 
undoubtedly become classics in the field” 

Jeremy R. Azrael, The RAND corporation 

Cloth $49.50 Paper $16.95 


Job Rights in the Soviet Union: Their Consequences 

` David Granick 

In this pioneering study of the labor raii the contemporary Soviet Union, Professor 
Granick shows how its distinctive features of low unemployment and the very low dismissal rates 
are not the product of high-boom economic overheating in the capitalist sense but the deliberate 
consequence of specific planning objectives. 

$49.50 


The Americanisation of West German Industry 


1945-1973 | 

Volker R. Berghahn 

The author looks at “Americanizing” influences in West Germany i in abe fields of market . 
behavior, industrial relations, lobbyism, economic planning and European integration and 
suggests entirely new explanations for the postwar success of German industry. 

$34,50 


World Coal 


Economics, Policies and Prospects 

Richard L. Gordon 

Richard Gordon provides a comprehensive study of coal in the energy market. He examines the 
economics of coal production, the reasons for its past. decline and its prospects for the future, 
and shows that while coal will probably never recover the market it has already lost, it will 
continue to remain important because of its suet at in the generation of electricity. 
Cambridge Energy Studies K 

$39.50 


The Great Depression 

Delayed Recovery and Economic Change i in America, 1929-1939 
Michael A. Bernstein 
By examining the uneven fate of manufacturing industries during the thirties, Michael Bernstein. 
presents a powerful new interpretation of the Great Depression. He provides a more detailed 
picture of what happened to the American economy in.the thirties that was so different from - 
previous downturns. 

$29.95 
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The Long-Run Behavior of the s Velocity. o Circulation 

The International Evidence 

Michael D. Bordo and Lars Jonung _ 

This study. develops and provides empirical evidence for a coherent framework to explain the 
secular behavior of the income velocity of money. Existing theories can explain each section of 
the velocity curve but the overall pattern is not consistent with any one prevailing theory. In this 
book, Bordo and ne offer a ae aa explanation for velocity’s secular behavior. 
$34.50 


_ Advances in Economic Theory, Fifth World a 


Truman F. Bewley, Editor 

This volume with its focus on economic theory, and its companion valime on econometrics, 
contains papers delivered at the Fifth World Congress, held in 1985. It is designed to make 
material accessible to a general audience of economists. 7 
Econometric Society sie 12 ` 

$47.50 


Advances in Econometrics, Fifth World Congress 

Volumes 1 and 2 

Truman F. Bewley, Editor 

These two volumes, with their focus on econometrics, contain papers delivered at the Fifth 
World Congress held in 1985. They include a variety of topics, comprising empirical and Poly 
oriented subjects as well as theoretical and methodological ones. 

Econometric Society Monographs 13 & 14 


Volume 1 $34.50 
Volume 2 $34.50 


Contributions to Econometrics 


John Denis Sargan 

Esfandiar Maasoumi, Editor 

These.volumes bring together some of Denis Sargan’s major contributions to econometrics and 
economics, including both ae een and unpublished papers. . 

Volume 1 about $44.50 l 

Volume 2 about $44.50 ` 


At bookstores or order from 


Cambridge University Press 
32 East 57th Street, New York, NY 10022. 
Cambridge toll-free numbers for orders only: 
800-872-7423, outside NY State. 800-227-0247, NY State only. 

l MasterCard and Visa accepted. 
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Developments 
In Economics - 








Journal of the 
Japanese and 
International 
Economies 


An International Journal - - 


Editorial Board 
Masahiko Aoki 


University of Kyoto and Stanford 
University 


Michihiro Ohyama 


Keio University 


Koichi Hamada 
Yale University. 


Masahiro Oxano- Fujiwara 
University of Tokyo 


Devoted to Academic Analyses of. the 
Japanese Economy and Its 
Interdependence with Other National 
Economies 

Published in Cooperation with the 
Tokyo Center for Economic Research 


Volume 2 (1988), 4 issues 


All other countries: $112.00 


ISSN 0889-1583: . 
In the U.S.A. and Canada: $100.00 | 


Journal of 
Economic 


Theory 


Editor 
‘Karl Shell 


Cornell University, ithaca, 
New York 


Economic Theory Emphasizing the 
Theoretical Analysis of Economic Models 
Including the Study of Related 
Mathematical Techniques 


Volumes 44—46 (1988), 6 issues 

ISSN 0022-0531 

In the U.S.A. and Canada: $330.00 

| All other countries: $394.00 


ree sv rc pe 
Sample copies and. privileged personal 
subscription rate information are 


available. For more information, . 
please write or call: 


ACADEMIC PRESS, INC. 
Journal Promotion Department 
1250 Sixth Avenue 

San Diego, CA 92101 U.S.A. 
(619) 230-1840 


ACADEMIC PRESS 


Harcourt Brace Jovanovich, Publishers 


San Diego New York Boston 


London 


Sydney Tokyo l Toronto 
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You are cordially invited to become a 





ike no other statistics 

publication, CHANCE: NEW 
DIRECTIONS FOR STATISTICS 
AND COMPUTING is not only 
informative and immediately 
useful. . . it’s entertaining! 


CHANCE captures the excitement, innovation, 
and fresh perspective that statistics can yield. 
While enjoying CHANCE, you learn of the 
newest ideas and applications in statistics— 
and how these are intertwined with advances 
in computer technology. Technical, practical 
information is presented with verve and good 
writing, well illustrated for greater compre- 
hensibility and attractiveness. Each issue is 
enlivened with quotes from the press, mus- 
ings on statistics and its environment, car- 
toons, puzzles, contests, and poetry, satire, 
and other styles of presentation, not usually 
found in statistical publications. 


timulate your thinking on in- 
novative uses of statistics in 
the widest range of applications— 


Our authors are statisticlans and others apply- 
ing statistical ideas and methods to real-world 
problems. Read CHANCE for reports on 
advances resulting from the use of statistical 
approaches in the social, biological, physical, 

and medical sciences. Learn more about the 
growing importance of statistical applications 
in industry—quality contro! and measurements 
of productivity, for instance—and in business, 
especially marketing analysis. But we don’t 
overlook the traditional strongholds of statis- 
tics: you'll see plenty about new approaches 
to conducting national censuses and meas- — 
uring economic performance. You may be 
amused, often excited, by what you read on . 
the uses and misuses of statistics in major 
public-policy debates, by discussions of the 
future of the statistics profession, as well as 
by notes from the history of the field, its 
ideas, and its practitioners. 






_ Charter Subscriber 


Um focus on computers 
and computer technology 


as they are intertwined with the 
practice of statistics— 


In CHANCE, in every issue, you will find 
reviews, discussions, and comparisons of the 
software available to you now. And you'll read 
progress reports as new programs are devel- 
oped to address particular applications. You'll 
receive our advice on good buys and what 
to avoid. Also featured are regular columns 
devoted to improving your efficiency in per- 
sonal computing and to communicating more 
effectively through computer-generated 
_ graphics. CHANCE gathers together the infor- 
mation on computer technology-—hardware 
and software—as it affects your work. 


As a Charter Subscriber, 
you are entitled to examine the 
first issue with no obligation. 
You risk absolutely nothing 
by taking a look! 







RSVP 
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New from the Consortium of Social Science Associations.... 


The first comprehensive 


Guide to Federal Fu nding 
for Social Scientists 


Prepared by the Co nsortium of Social Science Associations (COSSA), a Washin gton 
advocacy group serving the major professional societies in the social and behavioral 
sciences. Susan D. Quarles, editor. 


The federal government is a major supporter of research in the social and behavioral 

sciences, but until now, no single, multidisciplinary directory has been available to guide 
_ researchers through the complexities of government funding in these fields. 

COSSA’s inclusive new Guide to Federal Funding describes over 300 federal programs in 

impressive detail, including funding priorities, application guidelines, and examples of 

funded research. Introductory essays describe the organization of social science funding 

and offer inside views of federal funding practices and contract research. 

For anyone who- needs to know the ins-and-outs of government funding in the social 

sciences and related fields, COSSA’s Guide will be an essential new resource. 


Published by the Russell Sage Foundation 


512 pages ISBN 0-87154-699-X Paperback 


Mail orders to: Enclosed is a check, money order, or purchase 
Consortium of Social Science order in the amount of $ es Publisher 

Associations pays postage on prepaid orders; New York 
1625 I St., NW, Suite 911 residents, please add sales tax. 


Washington, D.C. 20006 


Orders will be filled when books are available, 
- in June. Please allow 3-4 weeks for delivery. 





Please send copies of COSSA’s Guide Name (please print) 
to Federal Funding for Social Scientists £ 
(81-0699X) at the following price: Kad vase 


O $24.95 (for libraries and institutions) 


CI $14.95 (special price for 
members of AEA) 


O $19.95 (for other individuals) 
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The Committee on the Status of Women in the Economies : Profession 





‘CSWEP an arm of the American Economic Association (AEA), dublishes a 
- thrice-yearly newsletter to let you know all the news— good or bad— -about - 
women in the economics profession. ` 


The newsletter carries items about: 


-job opportunities 
' “research funds, scholarships, and fellowships 
conferences and calls for papers 


relevant developments in government, 
industry, and academia . 


women ’s progress within the profession — 
“new research by and about women 


CSWEP represents women’s point of view in the committee work of the 
AEA and makes an- annual report to the AEA on: ine status of women 
economists. 


CSWEP is a presence at the annual meetings of the AEA and thé regional 
_ economics associations. It sponsors technical sessions on topics of pa a 
interest to women and hosts sócial events. 


CSWEP publishes a ROSTER OF WOMEN ECONOMISTS for purposes 
of communication and job placement. Dues-paying members receive the 
latest roster, which lists women economists by where they teach or work, 
by their specialty i in economics, and by city, as well as alphabetically. 


CSWEP provides information and encouragement t to students PUDERE A about 
graduate, work or careers in economics. . 





To become a ies ovine member of CSWEP 
send this with a check for $20 (tax deductible) made out to CSWEP fo °. 


: CSWEE c/o Joan G. Haworth 
4901 Tower Court, ‘Tallahassee, FL 32303 | 


'. NAME 
MAILING ADDRESS 


CITY, STATE, ZIP 
Check here if currently an AEA member ER. 


Full-time students may join free: et A 
l (Name of Student’s Institution) ` 
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Computer: Access to. Sites: in the JEL Subject m 


Online computer : access to the JEL and I ndes of Economic Articles database 
of journal articles is currently available through DIALOG Information Re- 
trieval Service. DIALOG file 139 (Economic Literature Index) contains 
complete bibliographic citations to articles from the nearly 300 journals 
listed in the quarterly JEL issues ‘from 1969 through the current issue. The 
abstracts published in JEL since June 1984 are also available as part of the 
full bibliographic record. The Economic Literature Index also includes ci- 
tations to articles in the 1979 and 1980 collective volumes (collected papers, 
proceedings, etc.) for the Index database; other years will be added as soon 
as completed. ‘The file may be searched using free-text searching techniques 
or author, journal, title, geographic area, date, and other descriptors, in- 
cluding descriptor codes based on the Index’s four-digit subject classifica- 
tion numbers. ‘(For a. complete description of the Economic Literature In- 
dex with search examples and suggestions for searching techniques, see the 
article “Online Information Retrieval for Economists—The Economic 
Literature Index,” -in the December 1985 issue of the Journal of Economic 
Literature.) _ : : Se T | 


Access Options: ` 


e DIALOG offers a variety of contract choices, including the option (for a 
low annual fee) to pay for only what you use. Most university libraries 
already subscribe to DIALOG. For information on the DIALOG service, 
contact your librarian or write to or call: DIALOG Information Services, 
Inc., Marketing Department, 3460 Hillview ee pao Ao So 

| 94304 (800-3-DIALOG or 800- OE 


e T Index, a DIALOG service available after 6 p.m. and on week- 


ends, may be accessed at the low rate of $24/hour, charged to a major | 
‘credit. card. A one time start-up fee of.$35.00 buys 2 hours free time dur- 
ing the first month after ogon: T 800-3-DIALOG -for information.. 


e EasyNet, a gateway : service, provides menus to guide, the untrained user 
through database searches in DIALOG and other. databases. For informa- 
` tion, call 1-800-841-9553 or dial up EasyNet on your terminal (I- -800- 
EASYNET) and pay for oni search Dye credit card. 


Classroom Instruction: a. 

e DIALOG’s Classroom Instruction Program, available at a special rate eee 
$15/connect hour to academic institutions for supervised ‘instruction, ` 
permits, teachers to incorporate online bibliographic searching in their 
courses. For information, contact DIALOG or your librarian. 
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Jos Orennes For Economists 


Annual! Subscription Rates 


U.S.A., Canada, and Mexico (first i $15.00, regular AEA members and institutions 
$ 7.50, junior members of AEA l 
All other countries (air mail): - $22.50, regular AEA members and institutions 
. $15.00, junior members of AEA 


Please begin my issues with: . = l 
February : C April ~O june _ CF August C October , CI December 


Name 
First Š i Midd Last 


| . anc S a peameliaiec amioeaieniainoniomncneen 


City State/Country . Zip/Postal Code 


Check one: 


C] i am a member of the American Economic Association. 

CI 1 would like to become a member. My application and payment are enclosed. 
0O (For institutions} We agree to list our vacancies in JOE. 

Send payment (U.S.: currency only) to: l 


THE AMERICAN ECONOMIC ASSOCIATION 
1313 21st Avenue South 
Nashville, Tennessee. 37212 


Please mention Tar Amenican Economic Review When Writing to Advertisers 
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Journal of International 
Economic Integration 


Solicits Papers to Compete for the 
Annual Daeyang Prize in Economics ($7,000) 
and Welcomes Subscriptions by Interested Parties 


Current issues Include 


Bela Balassa, Japanese Trade Policies 
Towards Developing Countries. 


Basant K. Kapur, Open-Economy 
Response to a Terms of Trade Shock in 
a Growth Context. 


Norman C. Miller, A Gerneral Approach 


to the Balance of Payments and Exchange 
Fates. 


Leonard F.S. Wang, Product Market 
Imperfections and Customs Unions theory. 


’ Gene M. Grossman, The Employment and 
‘Wage Effects of Import Competition in 
- the United States. 


Wilfred J. Ethier and Ronald D. Fischer, 
_ The New Protectionism 


Joshua Aizenman, inflation, Tariffs and 
Tax Enforcement Costs 


Chung H. Lee and Seiji Naya, The 
internationalization of U.S. Service 
Industries and its Implications for 
Developing Countries. 


The Journal of International Economic Integration is published biannually (Spring 


and Autumn) by the Institute for International Economics, King Sejong University, 
Seoul, Korea. 

The purpose of the Journal is.to support and encourage research in the area 
of international trade, internetional finance and other related economic issues 
that include general professional interest in international economic affairs. 
Welcoming both theoretical and empirical analyses in international economics, 


the Journal is strongly interested in the issues of the international economic 


cooperation. 2 


è The Journal welcomes unsolicited manuscripts, which will be considered for | 


publication by the Editorial Board, ; 

* From papers selected for publication, the Prize committee will choose the best 
manuscript(s) to receive the $7,000 Daeyang Prize. The winner of the prize 
is announced in the Spring issue every year. 

+ The manuscripts should be accompanied by an abstract of no more than 100 
words and a brief curriculum vitae containing the author’s academic career. 
Ali submissions should be typewritten, double-spaced, in English with footnotes, 
references, figures, tables ard any other illustrative material on separate sheets. 

e Three. copies of the manuscript and all accompanying material should be 
submitted to the following address by October 31, 1988 for consideration for 
1989 publicaticn. 


* For subscriptions to the Journal ($20 per year for individuals, $30 per year’ 


for institutions), send a check or money order payable to King Sejong University 
to the following address. 


Institute for International Economics 
King Sejong University 
Seongdong-Ku, Seoul, Korea 


Please mention Tue American Economic Review Wien Writing to Advertiscrs 
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